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Old  Age  Pensions  and  Pauperism 

A    PRESENT-DAY    PROBLEM 

Gentlemen, — 1  have  to  thank  you  sincerely  for  the  honour 
you  have  conferred  upon  me  in  calling  me  to  fill  the  oflSce  of 
Honorary  President  this  Session.  I  accepted  the  honour  with 
hesitation,  recollecting  the  long  list  of  distinguished  men  who  have 
occupied  and  adorned  the  high  office  since  the  year  1859,  and 
whose  Inaugurals  Addresses  we  cherish  as  a  valuable  heritage.  I 
felt,  however,  under  such  great  obligations  to  the  Society  for 
having  opened  up  to  me  in  the  past  so  many  new  fields  of  study 
that  I  could  not  refuse  to  undertake  any  service  to  which  by  your 
goodwill  I  might  be  called. 

The  subject  of  State  Pensions  for  the  Aged  Poor,  which  I  pro- 
pose to  bring  under  your  notice  to-night,  is  one  which  has  occupied 
public  interest  and  attention  to  a  large  extent  during  recent  years. 
Suggestions  numerous  and  varied  have  been  made  for  the  solution 
of  the  difficulties  which  surround  the  question,  but  the  problem 
unsolved  still  holds  the  field.  This  winter  it  will  be  again  much 
in  evidence,  as  a  Committee  on  Old  Age  Pensions,  appointed  by 
Government,  will  meet  at  the  Treasury  from  time  to  time  under 
the  presidency  of  Lord  Rothschild.  It  has  been  remitted  to  this 
Committee 

"  to  consider  any  schemes  that  may  be  submitted  to  them  for  encouraging 
the  industrial  population,  by  State  aid  or  otherwise,  to  make  provision  for 
old  age,  and  to  report  whether  they  can  recommend  the  adoption  of  any 
proposals  of  the  kind,  either  based  upon  or  independent  of  such  schemes, 
with  special  regard,  in  the  case  of  any  proposals  of  which  they  may  approve, 
to  ascertain  their  cost  and  probable  financial  results  to  the  Exchequer  and 
to  local  rates ;  their  effect  in  promoting  habits  of  thrift  and  self-reliance  ; 
their  imfluence  on  the  prosperity  of  the  friendly  societies  ;  and  the  possibihty 
of  securing  the  co-operation  of  these  institutions  in  their  practical  working.'' 

The  recognition  by  Government  of  the  Actuarial  profession  in 
important  financial  questions  of  this  kind  is  gratifying.  In  the 
small  Committee  of  Experts,  who  are  to  sit  as  judges  upon  the 
schemes  that  may  be  proposed,  are  the  President  and  one  of  the 
Vice-Presidents  of  the  Institute  of  Actuaries,  and  the  Actuary  of 
one  of  the  largest  of  the  Friendly  Societies.  Other  members  of 
the  Committee  are  specially  fitted  to  consider  the  subject  from 
the  sociological,  political^  and  economical  standpoints,  but  fteeiviig 
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that  the  subject  involves  calculation  of  the  cost  to  the  ratepayers 
and  individual  beneficiaries  of  benefits  largely  dependent  on 
interest,  mortality,  and  cost  of  working,  the  Actuarial  opinion  and 
advice  will  be  specially  valuable. 

I  shall  endeavour  to  bring  under  your  notice  some  considerations 
which  appear  to  me  to  be  sufficient  to  cast  a  doubt  on  the  advisa- 
bility of  the  adoption  of  any  of  the  schemes  for  State  Pensioning 
or  Partial  Pensioning  which  have  been  proposed  ;  and  I  would  at 
the  outset  state  it  as  my  opinion  that  we  are  as  a  nation,  by  the 
best  of  all  methods,  self-help,  and  self-controlled  association  spring- 
ing from  the  people  themselves,  tending  surely  towards  the  desired 
goal ;  and  that  the  short-cuts  of  State  Pensioning  which  have 
been  proposed  would  do  infinitely  more  harm  to  the  national  life 
and  wellbeing  than  the  good  they  would  accomplish  in  isolated 
cases,  and  might  land  the  country  in  an  irreparable  and  mis- 
chievous position,  in  waste  of  means  and  in  the  weakening  of  the 
moral  fibre  of  the  people.  These  are  the  conclusions  to  which  I 
have  come  after  carefully  reading  and  considering  all  the  schemes 
that  have  been  proposed.  While  it  is  customary  to  defer  stating 
conclusions  till  towards  the  end  of  the  paper,  yet  as  the  subject  is 
still  in  the  argumentative  stage,  and  involves  ^he  use  of  statistics 
to  a  fatiguing  extent,  I  have  thought  it  better  to  state  broadly  my 
opinion,  and  then  to  proceed  to  give  the  reasons  that  have  led  me 
to  form  it. 

The  long  reign  of  our  gracious  Queen  has  been  signalised  in 
many  ways,  but  in  none  more  than  by  the  great  change  for  the 
better  that  has  taken  place  in  the  comfort  and  wellbeing  of  the 
working  classes,  and  in  the  means  and  methods  of  relieving  the 
suffering  poor,  whether  afflicted  in  body  or  in  mind.  These 
improvements  have  taken  place  in  much  greater  degree  during  the 
last  three  decades  than  in  the  first  three,  and  are  becoming  increas- 
ingly apparent  and  fruitful. 

In  support  of  the  conclusions  I  have  come  to  I  submit  evidence 
relating  to  the  following  three  points  : — 

Finl. — The  number  of  paupers  relative  to  the  population  has 
greatly  decreased. 

SecoJid. — The  condition  of  the  working  classes  has  improved  in 
many  ways,  but  especially  as  regards  wages. 

Third. — The  means  of  thrift  and  provision  for  old  age  within 
reach  of  the  working  classes  have  been  multiplied  and  improved, 
and  are  being  taken  advantage  of  to  an  extent  that  must  largely 
diminish  pauperism  in  the  future. 

If  these  three  points  can  be  established,  it  will,  I  think,  be 
admitted  that  the  deplorable  amount  of  old-age  pauperism  now 
existing  has  sprung  from,  or  been  bred  by,  a  condition  of  things 
which  does  not  now  exist,  and  that  there  is  reason  to  hope  that 
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the  present  generation  of  working  men,  if  not  interfered  with,  is 
able  to  grapple  with  the  problem  of  how  to  provide  for  themselves 
when  old  age  brings  debility  or  a  desire  for  rest. 

I.  Decrkase  of  Pauperism. — A  Koyal  Commission  on  the  Aged 
Poor  was  appointed  in  1893  to  consider  whether  any  alterations 
in  the  system  of  Poor  Law  Eelief  are  desirable  in  the  case  of 
persons  whose  destitution  is  occasioned  by  incapacity  for  work 
resulting  from  old  age,  or  whether  assistance  could  otherwise  be 
afforded  in  those  cases. 

The  Report  of  the  Committee  was  issued  last  year,  and  is  a 
perfect  cyclopaedia  of  useful  information  on  every  subject  relating 
to  better  provision  for  the  Aged  Poor.  The  Report  and  relative 
evidence  afford  glimpses  of  the  evils  which  attended  the  indis- 
criminate outdoor  relief,  which  was  given  before  the  Act  of  1834 
came  into  force.  It  also  shows  that  if  every  person  in  the  King- 
dom 65  years  of  age  and  upwards  were  immediately  to  be 
endowed  with  a  pension  of  5s.  per  week,  there  would  still  be  a 
large  mass  of  pauperism  left  which  would  require  the  upkeep  of 
almost  the  whole  present  equipment  for  relief  of  the  poor ;  and 
further  consideration  of  the  evidence  leads  one  to  question  whether 
a  large  proportion  of  the  Aged  Poor  would  be  as  well  off  with  a 
pension  of  5s.  per  week,  as  they  are  at  present  under  the  greatly 
ameliorated  provision  now  made  for  indoor  relief.  From  this 
interesting  Report  I  extract  the  following  Table  giving  the 
numbers  of  Indoor  and  Outdoor  Poor  in  England  and  Wales, 
and  their  ratio  to  the  population  for  a  number  of  years  from 
1849-1892. 


No.  of 

No.  per 

No.  of 

No.  per 

No.  per 

Year. 

Indoor 

1000  of 

Outdoor 

1000  of 

Total. 

1000  of 

Poor. 

Population. 

7-7 

Poor. 
955,146 

Population. 

1,088,659 

Population. 
62-7 

1849 

133,513 

65- 

1852 

111,323 

6-2 

804,352 

44-7 

915,675 

50-9 

1862 

1.32,236 

6-6 

784,906 

39- 

917,142 

45-6 

1872 

149,200 

6-6 

828,000 

36-3 

977,200 

42-9 

1882 

183,374 

71 

604,915 

23-2 

788,289 

30-3 

1892 

186,607 

6-4 

558,150 

19-2 

744,757 

26-6 

You  will  notice  that  though  the  numbers  of  those  receiving 
indoor  relief  had  increased  by  53,094  the  ratio  to  population  had 
slightly  decreased.  There  is,  however,  a  very  marked  decrease  in 
the  numbers  receiving  outdoor  relief,  the  ratio  declining  from  55 
per  thousand  in  1849  to  192  per  thousand  in  1892.  The 
decrease  in  the  total  number  of  paupers  during  these  forty-three 
years,  was  no  less  than  343,902,  the  ratio  per  thousand  of  popula- 
tion falling  from  627  to  25 "6. 
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Mr.  C.  S.  Loch,  Secretary  to  tlie  Loudon  Charity  Organisation 
Society,  in  his  admirable  treatise  on  "  Old  Age  Pensions  and 
Pauperism,"  sums  up  his  remarks  on  this  subject  as  follows : — 
"Pauperism  in  England  and  Wales  has  largely  decreased  since 
*'  1870.  On  the  1st  January  in  that  year  the  able-bodied  and  not 
"  able-bodied  paupers,  exclusively  of  lunatics,  etc.,  vagrants  and 
"  children  were  641,785.  On  the  1st  January  1890  they  numbered 
"471,817.  So  far,  good.  The  great  decrease  in  the  figures 
"  represents  a  corresponding  decrease  in  the  alleged  need  of  some 
'*  national  pension  scheme." 

Sir  Hugh  Owen,  Permanent  Secretary  to  the  Local  Government 
Board,  states  that  the  decrease  in  the  number  of  paupers  has  been 
very  steady,  and  has  been  shown  in  most  years ;  and  that  during 
the  whole  period  under  review  "  there  has  been  no  alteration  of 
"  the  law,  and  the  law  has  been  administered  by  the  same  bodies." 
As  to  the  cause,  he  states,  "  no  doubt  the  general  improvement  of 
"  the  condition  of  the  working  classes  has  had  much  to  do  with  the 
"  decrease.  It  is,  however,  impossible  to  say  to  what  extent  the 
"  decrease  is  to  be  attributed  to  this  cause  or  that,  but  the  stricter 
"  administration,  I  think  it  is  quite  certain,  has  had  its  share  and  a 
"  considerable  share,  in  securing  this  result." 

He  gives  the  figures  for  four  Unions  which  he  says  have  adopted 
the  principles  of  the  Poor  Law  Commission  in  their  entirety,  viz. — 
Brixworth,  Bradfield,  St.  George-in-the-East,  and  Stepney,  which 
show  a  very  remarkable  decrease  of  Pauperism  since  1870,  and 
he  adds,  "  If  these  principles  were  generally  adopted,  it  is  not  too 
"  much  to  say  that  in  a  comparatively  short  time,  instead  of  one 
"  in  seven,  or  1 4  per  cent.,  of  the  population  over  sixty  being 
"  paupers,  old-age  pauperism  might  be  reduced  in  the  country  to 
"  a  minimum,  and  in  the  metropolis  and  other  towns  by  more  than 
"  half." 

The  following  table,  extracted  from  the  Report  of  this  Com- 
mission, gives  the  number  of  the  poor  in  England  and  Wales  in 
1891,  arranged  according  to  age  and  relatively  to  the  population  at 
the  same  ages : — 


Age  Period. 


Under  16, 
Between  16  and  65, 


>> 


60  and  65, 


65  and  70, 
70  and  75, 
75  and  80, 
Upwards  of  80, 


Population 
1891. 


10,762,808 
16,867,116 

772,879 

571,947 
417,914 
233,333 
149,407 


No.  of  Paupers 

(on  day  of 

count). 


229,178 
203,171 


41,180 

62,240 
77,708 
60,879 
44,860 


No.  of  Paupers 

per  1000  of 
Population  at 
the  Age  Period. 
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This  table  shows  that  out  of  a  population  of  1,372,601  above 
65,  245,687  persons  were  in  receipt  of  relief  on  the  day  of 
count,  while  432,349  persons  nnder  the  age  of  65  were  in 
receipt  of  relief  on  the  same  day. 

While  the  number  of  indoor  poor,  aged  60  or  over,  had  increased 
between  Ist  January  1872  and  1st  January  1892,  the  number  of 
outdoor  poor  had  in  the  same  period  decreased  from  16*2  per 
thousand  to  8*8  per  thousand.  The  total  number  of  non-able- 
bodied  poor  which,  on  1st  elanuary  1872,  was  434,400,  had 
decreased  on  1st  January  1892  to  350,838. 

As  regards  Scotland,  Mr.  Malcolm  M*Neill,  Secretary  to  the 
Board  of  Supervision,  Edinburgh,  in  his  evidence  before  the 
Commission,  stated  that  "both  the  outdoor  and  the  indoor 
pauperism  is  falling."  In  1873  the  total  pauperism  of  Scotland 
was  116,107,  and  in  1892  it  had  fallen  to  90,792.  The  total 
number  60  years  of  age  and  upwards  in  1892  was  24,767  paupers 
and  1510  dependants.  The  rate  of  pauperism  of  the  estimated 
population  in  1893  was  22*8  per  1000. 

You  will  notice  that  the  ratio  of  pauperism  to  population  in 
Scotland  is  considerably  beneath  the  ratio  in  England. 

The  following  table  exhibits  the  number  of  paupers  of  all  classes 
in  receipt  of  relief  for  each  of  the  twenty  years  from  1876-1895, 
with  the  ratio  per  thousand  persons  in  receipt  of  parochial 
relief: — 


Ratio 

No.  of  Paupers  of 

per  1000  of 

aU  claHScs,  mclad- 

Estiuiated 

Persons  in 

Year. 

ing  Dependants  in 
receipt  of  Relief 
on  the  same  day, 

Population 
(Scotland). 

receipt  of 
Parochial 
Relief  to 

14th  May. 

Population. 

1876 

102,658 

3,547,228 

28 

1877 

100,640 

3,584,670 

28 

1878 

99,398 

3,622,112 

27 

1879 

102,899 

3,659,554 

28 

1880 

103,186 

3,696,996 

27 

1881 

102,306 

3,735,573 

27 

1882 

99,341 

3,764,580 

26 

1883 

97,097 

3,793,587 

26 

1884 

94,642 

3,822,594 

25 

1885 

95,516 

3,851,601 

25 

1886 

97,504 

3,880,608 

26 

1887 

96,536 

3,909,615 

25 

1888 

96,226 

3,938",622 

24 

1889 

94,836 

3,967,629 

24 

1890 

92,824 

.3,996,636 

23 

1891 

91,063 

4,025,647 

23 

1892 

90,792 

4,054,654 

22 

1893 

92,004 

4,083,661 

23 

1894 

93,a82 

4,112,668 

23 

1895 

95,868 

4,141,675 

23 
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The  above  figures  include  the  lunatic  poor,  who  have  increased 
from  6976  in  1876  to  11,551  in  1895.  The  ordinary  poor  in 
Scotland  have  decreased  from  130,441  in  1868  to  84,317  in  1896, 
that  is,  from  40  per  thousand  of  the  estimated  population  in  1868 
to  20  per  thousand  in  1895. 

The  foregoing  figures  are  sufficient,  I  hope,  to  prove  the  truth 
of  my  first  contention,  viz. : — that  the  number  of  paupers  relative 
to  the  population  has  greatly  decreased. 

II.  Increased  Earnings  of  the  Working  Classes. — In  re- 
gard to  the  increase  of  the  earnings  of  working  men  during  the  last 
fifty  years,  I  would  call  in  evidence  Sir  Robert.  Giffen,  Statistician 
to  the  Board  of  Trade,  and  the  figures  which  he  submitted  in  two 
papers  read  before  the  Statistical  Society  of  London,  in  which  he 
showed  that  the  working  classes  are  on  an  average  nearly  twice  as 
well  off  to-day  as  they  were  fifty  years  ago.  "  The  improvement 
"  may  be  stated  as  at  least  between  50  and  100  per  cent.,  and 
*'  with  an  allowance  for  the  shortening  of  the  hours  of  labour,  may 
**  be  placed  nearer  the  100  than  the  50,  if  not  over  the  100." 

One  of  the  tables  he  submitted  in  his  first  paper,  read  in  1883, 
showed  a  comparison  of  the  weekly  wages  at  the  two  periods  and 
the  percentage  of  increase  which  had  taken  place. 

Comparison  of  Wages  in  1833  and  1883.^ 


Occupation. 

Place. 

Wages 

per  Week. 

1833. 

Wages 

per  Week. 

1883. 

Increase 
percent 

£    8. 

d. 

£    .s.     d. 

Carpenters,    . 

Manchester,  . 

1     4 

0 

1  14    0 

42 

»»             • 

« 

Glasgow, 

0  14 

0 

1     6     0 

85 

Bricklayers,  . 

Manchester,  * 

1     4 

0 

1   10     0 

50 

»> 

Glasgow, 

0  15 

0 

1     7     0 

80 

Masons, 

Manchester,  * 

1     4 

0 

1     9  10 

24 

»» 

Glasgow, 

0  14 

0 

1     3    8 

69 

Miners, . 

Staffordshire, 

0    2 

8t 

0    4    Of 

50 

Pattern-weavers, 

Uuddersfield, 

0  16 

0 

1     5    0 

55 

Wool-scourers, 

0  17 

0 

1     2    0 

30 

Mule-spinners, 

1     5 

6 

I  10    0 

20 

Weavers, 

0  12 

0 

1     6    0 

115 

Warpers  and  beamers,  . 
Winders  and  reelers, 

0  17 

0 

1     7    0 

58 

0    6 

0 

0  11    0 

83 

Weavers  (men), 

Bradford, 

0    8 

3 

1     0    6 

150 

Reeling  and  warping,    . 

»»             • 

0    7 

9 

0  15    6 

100 

Spinning  (children), 

»»             • 

0    4 

5 

0  11    6 

100 

•  1«25.  +  Wages  per  day. 

In  a  more  recent  paper  he  shows  that  a  similar  rise  has  taken 

^  There  has  been  no  decrease  in  the  average  wage  since  1883.     The 
tendency  has  been  still  upward. 
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place  in  the  wages  of  anskiUeil  labour  (non-agricultural).     The 
following  are  Bome  of  the  particulars : — 

Wages  of  Unskilled  Labour  (Non-Agricultural)  Fiptt 
Ybabs  Ago  and  at  the  Present  Time. 


PLftjr  Tan 

PiMent 

£   «.     d. 

f    .    -/ 

0  ]5    0 

1     6    0 

67 

Bradford,  .... 

0  15    0 

1     1     9 

SO 

0  12    0 

I     2    0 

83 

0  15    0 

1    2    0 

60 

Briokl»yer»'  labourer.,  Glwgow, 

0    9    0 

0  18    0- 

100 

StockiDg-makera,  Leicester, 

1 

0    S    0 

0  16    0: 

100 

t  Lowest  wage  quoted  for  Leicester.  X  Dablin. 

In  a  paper  read  by  Mr.  A.  L.  Bowlej  before  the  Statistical 
Society  laat  year  on  "  Changes  in  Average  Wages  (Nominal  and 
Beal)  in  the  United  Kingdom  between  1860  and  1891,"  very 
interesting  tables  are  given  which  confirm  the  figures  given  above 
by  the  Government  Statistician,  and  bring  them  up  to  a  more 
recent  date.  The  following  diagram  illustrates  the  figures  given 
by  him ; — 


s            §       a 

5                5          S 

III                 II 

/ 

%~-        "  ■ " : :  ^ : : 

""      ^  5 ' ' ' 

"     _L 

-  loereote  of  KTcrage  nominal  weekly  wages. 
'  Increue  of  average  rcoJ  weekly  wages. 

a2 
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You  will  notice  that  the  nominal  wages  have  in  these  thirty-one 
years  risen  40  per  cent.  Owing,  however,  to  the  price  of  com- 
modities having  fallen  largely,  the  purchasing  power  of  the  increased 
wages  makes  the  rise  equivalent  to  90  per  cent. 

According  to  the  late  Sir  James  Caird,  the  average  rise  in  the 
wages  of  agricultural  labourers  has  been  about  60  per  cent,  during 
the  last  forty  years.  The  evidence  given  by  expert  witnesses 
before  the  Koyal  Commission  on  the  Aged  Poor  is  to  the  same 
effect.  Mr.  Geoffrey  Drage,  in  his  recent  book  on  The  Labour 
Problem,  makes  the  following  statement : — 

'*  In  addition  to  the  rise  in  wages  in  certain  specific  trades,  there  has  been 
a  gradual  substitution  of  the  better-paid  for  the  less-paid  industries,  so  that 
the  proportion  which  persons  receiving  very  low  wages  bears  to  the  total 
population  is  much  smaller  now  than  it  was  formerly.  For  instance,  at  the 
present  time,  less  than  one-fifth  of  the  working  population  of  the  United 
Kingdom,  and  about  one-eighth  of  that  of  Great  Britain  alone,  are  peasant 
farmers  or  agricultural  labourers  ;  whilst  fifty  years  ago  agricultural  labour 
engaged  about  half  the  working  population  of  the  United  Kingdom  at  even 
lower  wages  than  they  now  receive." 

In  many  other  respects  besides  money  wages  the  condition  of 
the  working  man  has  been  ameliorated ;  chief  among  these  are  the 
shorter  hours  of  labour  and  the  greater  security  and  independence 
which  he  now  enjoys. 

The  working  classes  are  better  housed  and  fed,  and  they  enjoy 
better  health  and  longer  life  than  the  former  generation,  especially 
in  the  large  towns.  Take  as  illustration  of  this  the  statistics  sub- 
mitted to  the  Edinburgh  Town  Council  last  month  by  the  Convener 
of  the  Health  Committee.  He  submitted  a  table  giving  the  ratio 
of  mortality  to  the  population  from  1864  to  1896,  showing  a  re- 
markable decrease  all  along  the  line.  In  the  first  fi\Q  years  of  the 
period  the  average  mortality  was  27*40  per  1000,  while  in  the 
last  year  ending  15th  May  1896  it  had  fallen  to  15*51.  He 
remarks : — 

"Thirty  years  ago,  in  a  population  of  175,015,  there  died  annually  4S05 
persons  ;  last  year,  in  a  population  of  276,514,  an  increase  of  101,499,  there 
died  only  4271  persons.  That  is  to  say,  534  fewer  deaths  occurred  last  year, 
though  the  population  has  increased  by  more  than  half,  than  took  place 
thirty  years  ago.  It  is  a  striking  and  most  noteworthy  fact  that  within  a 
moderate- sized  city  like  Edinburgh  we  may  now  reckon  that  every  year 
there  are  actually  saved  3344  lives,  which  must  certainly  have  been  lost  if 
the  health  conditions  of  the  people  were  now  no  better  than  tbey  were  only 
a  generation  ago." 

A  legitimate  inference  from  this  is,  that  working  men  have  less 
sickness  now  than  the  former  generation  had,  and  consequently 
lose  fewer  days'  wages.  The  cost  of  food  and  clothes,  and  of  most 
other  commodities  which  are  in  daily  use  in  a  workman's  house,  is 
ZDuch  Jess  tlian  it  was  fifty  years  ago.     The  two  items  of  expeuse 
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which  have  risen  in  cost  are  house-rent  and  butcher-meat.  Against 
this,  however,  may  be  placed  the  very  considerable  saving  in  the 
fact  that  there  are  now  no  fees  to  pay  for  the  education  of  their 
children. 

The  consensus  of  opinion  in  the  evidence  given  before  the 
Commission  on  the  Aged  Poor  was  to  the  effect  that  from  these 
improved  conditions,  the  working  classes,  if  they  did  not  spend 
too  much  on  drink  and  tobacco,  were  able  to  make  provision  for 
themselves  for  sickness  and  old  age;  the  only  discordant  note 
being  in  reference  to  the  ability  of  the  agricultural  labourers,  out 
of  their  increased  but  still  comparatively  small  wages,  to  do  it. 
There  were,  however,  a  considerable  number  of  reliable  witnesses 
who  gave  evidence  of  the  fact  that  in  many  parts  of  the  country, 
where  only  the  average  wage  was  paid,  the  labourers  were  actually 
making  both  these  provisions  for  themselves. 

I  hope  the  foregoing  figures  and  facts  have  satisfactorily  proved 
my  second  contention,  viz. : — That  the  condition  of  the  working 
classes  has  improved  in  many  ways,  but  especially  as  regards  wages. 

III.  Means  of  Thrift  and  rROVisiON  for  Old  Age  are 

IMPROVING   AND    INCREASING. 

1.  Savings  Banks. 

One  of  the  agencies  of  thrift  most  readily  accessible  to  the  work- 
ing classes  is  the  Savings  Rank.  During  1895  the  total  number  of 
depositors  increased  from  seven  and  a  half  to  nearly  eight  millions, 
and  the  fact  that  the  average  sum  paid  in  amounts  to  £3  indicates 
clearly  that  most  of  the  depositors  belong  to  the  wage-earning 
classes,  and  that  the  sums  saved  are  the  result  of  self-denying 
thrift. 

The  deposits  in  the  Post  Office  Savings  Banks  may  be  roundly 
stated  at  £100,000,000.  Since  1861,  when  these  banks  were 
first  established,  they  have  received  on  deposit  the  large  sum  of 
£414,426,190,  and  in  the  same  period  there  has  been  drawn  out 
£337,520,419. 

The  deposits  in  the  Trustees'  Savings  Banks  amounted  last 
November  to  £46,307,858;  the  total  sum  received  since  1817 
has  been  £315,978,718,  while  the  total  payments  made  have 
amounted  to  £349,971,976.  The  sum  paid  in  excess  of  the  sum 
received,  and  the  sum  now  at  the  credit  of  depositors,  amounting 
together  to  £80,301,116,  is  the  result  of  interest  being  added  to 
the  deposits. 

There  is  thus  lying  in  the  Savings  Banks  of  the  country  alone 
the  sum  of  £146,000,000. 

The  amount  of  money  saved  in  this  way  by  the  industrial 
classes   has   increased  iuring  the  reign  of  her  present  ^«kjfe^\.^ 
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sevenfold ;  the  greater  portion  of  which  would  have  been  lost  to 
the  thrifty  classes  and  to  the  country  if  it  had  not  been  for  the 
facilities  which  these  admirable  institutions  brought  to  the  very 
doors  of  the  wage-earning  classes. 

The  capital  deposited  in  the  Post  Office  Savings  Banks  has 
increased  by  considerably  more  than  fifty  millions  during  the  last 
ten  years,  and  it  is  reasonable  to  suppose  that  the  provision  made 
by  the  wage-earning  classes,  through  this  medium,  will  continue  to 
grow  at  an  even  greater  ratio  in  the  future. 

In  England  and  Ireland  the  deposits  in  the  Post  Office  Banks 
largely  exceed  those  in  the  Trustee  Savings  Banks.  In  Scotland 
it  is  exactly  the  opposite.  The  figures  there  are,  Trustee  Banks 
£11,390,491,  and  Post  Office  Banks  £2,329,430. 

The  following  statement  of  the  business  of  the  Trustees'  Savings 
Banks  in  Glasgow  and  in  Edinburgh  is  in  this  connection  both 
interesting  and  instructive :  the  Trustee  Savings  Bank  in  Glasgow 
has  188,942  open  accounts,  with  deposits  amounting  to  £7,415,000, 
while  that  in  Edinburgh  has  72,000  depositors  with  deposits 
amounting  to  £2,703,502. 

2.  Endowment  Assurances, 

The  next  point  I  make  proving  that  the  working  classes  are 
largely  making  provision  for  their  old  age,  is  one  that  will  be 
familiar  to  each  member  of  this  Society.  I  refer  to  the  enormous 
increase  which  has  taken  place  in  the  development  of  Endowment 
Assurances  within  the  last  ten  years,  and  especially  in  the  granting 
of  such  policies  for  small  sums  which  are  undoubtedly  passing  into 
the  hands  of  the  wage-earning  classes,  not  only  for  provision  for 
their  families  in  the  event  of  death,  but  also  for  themselves  when 
age  deprives  them  of  the  ability  to  work. 

It  is  not  possible  to  determine  exactly  the  number  and  the 
amount  of  the  Endowment  Assurances  now  being  issued,  as  the 
required  information  is  not  generally  afforded  in  the  returns  of 
the  •  Assurance  Companies ;  but  we  may  obtain  indirectly  a  very 
fair  idea  of  the  rate  of  progress. 

In  1887  the  Board  of  Trade  added  to  the  returns  presented  to 
Parliament  a  summary  of  the  assurances  in  force  as  shown  by  the 
last  valuation  returns  of  the  Companies,  and  they  have  continued 
it  down  to  the  present  time. 

In  the  return  relating  to  the  year  1887,  the  total  net  amount 
of  business  in  force  is  stated  to  be  £421,061,768.  Of  these, 
£380,752,944  were  Whole-Life  Assurances,  and  £25,980,743 
Endowment  Assurances.  In  the  last  return,  which  relates  to 
the  year  1895,  the  total  net  amount  of  business  in  force  is  stated 
to  be  £529,184,344,  of  which  £423,344,139  were  Whole-Life 
Assurances  and  £85,144,665  Endowment  Assurances. 
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The  total  net  business,  therefore,  increased  by  25*7  per  cent., 
the  Whole-Life  Assurances  by  11 '2  per  cent.,  and  the  Endowment 
Assurances  by  227*7  per  cent 

If  we  take  the  number  of  policies  instead  of  the  amount,  the 
increase  is  still  more  remarkable.  The  gross  number  of  Whole- 
Life  Assurances,  with  profits,  in  force  in  the  return  for  1887  is 
stated  to  be  675,368,  and  the  Endowment  Assurances  98,176, 
while  in  the  1895  return  the  numbers  are  772,531  and  449,337 
respectively. 

The  increase  in  the  number  of  Whole-Life  Assurances,  therefore, 
is  14*4  per  cent.,  and  in  the  Endowment  Assurances,  35  7 '7  per 
cent. 

In  a  footnote  to  the  summary  it  is  explained  that  the  figures  are 
based  on  returns  deposited  for  the  most  part  during  the  past  five 
years,  and  are  therefore  merely  an  approximation  of  the  amount  of 
contracts  in  force  at  the  present  time,  and  there  is  no  doubt  that 
the  increase  in  the  Endowment  Assurances  would  have  been  even 
more  startling  had  the  figures  applicable  to  the  years  we  have  been 
dealing  with  been  available  for  each  oflSce. 

While  Endowment  Assurances  now  form  an  important  branch 
of  the  business  of  ordinary  Life  Offices,  it  is  in  the  industrial 
offices  that  the  development  has  been  greatest.  The  figures  of  the 
ordinary  branch  of  the  largest  of  these  offices  are  so  interesting 
that  I  give  them  for  with-profit  policies  at  the  three  last  valua- 
tions in  the  two  classes  of  Whole-Life  and  Endowment  Assur- 
ances. 


Whole-Life  Assnrances  by 
Uniform  Anooal  Premiums. 

Endowment  Assurances. 

Number. 

67,696 

87,581 

107,074 

! 
Amount. 

1 
Number.          Amount. 

In  force  3l8t  Dec.  1886, 
,,            ,,         1891, 
,,             ,,          1894, 

£6,398,160 
11,713,566 
15,296,655 

28,600      £2,840,291 
161,416       15,387,999 
252,756       25,023,609 

1 

1 

It  will  be  seen  that  while  the  Whole-Life  Assurances  in  force 
have  been  more  than  doubled,  the  Endowment  Assurances  have 
increased  nearly  ninefold,  and  that  during  the  short  space  of  eight 
years  the  relative  positions  of  the  Whole-Life  and  Endowment 
Assurances  have  been  reversed.  In  1886  the  amount  of  Endow- 
ment Assurances  was  less  than  one  half  of  the  amount  of  the 
Whole-Life  Assurances,  whereas  in  1894  the  amount  of  the  former 
was  more  than  1^  times  the  latter. 

The  Actuary  of  that  Office  has  kindly  supplied  me  with  the 
following  somewhat  more  recent  figures : — In  the  ordinary  Branch 
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they  have  314,000  Endowment  Assurance  Policies  in  force,  while 
they  have  only  granted  72  Deferred  Annuities.  Their  experience 
is  that  the  public  will  not  purchase  deferred  Annuities  because 
they  may  not  live  to  reap  the  benefit.  Last  year  the  Company 
issued  about  50,000  Endowment  Assurance  Policies  for  nearly 
£5,000,000. 

Reverting  to  the  general  subject  of  Endowment  Assurances, 
these  figures  prove  conclusively  that  the  working  classes  are  in 
large  numbers,  and  in  larger  numbers  every  year,  availing  them- 
selves of  this  form  of  thrift,  the  benefits  of  which  they  consider 
superior  to  deferred  annuities  or  old-age  pensions,  which  are  so 
much  lauded  and  advocated  in  all  the  recent  schemes  for  the  relief 
of  pauperism. 

I  do  not  think  Grovemment  should  compel,  or  subsidise  the 
adoption  of  any  form  of  thrift,  though  it  should  do  everything  in 
its  power  to  encourage  and  facilitate  wise  methods.  Those  persons 
who  so  warmly  advocate  State  Pensions  for  the  aged  might  con- 
sider whether  there  are  no  better  methods  of  provision,  by  which 
pauperism  might  in  most  cases  be  prevented  instead  of  being 
merely  relieved.  To  a  large  extent  the  pauperism  of  the  country 
is  composed  of  women  and  children  who  have  been  left  widows 
and  orphans  by  the  death  of  the  breadwinners.  The  statistics 
for  the  last  year  show  that  the  adult  females  relieved  were  nearly 
double  the  number  of  the  adult  males,  and  the  children  under  16 
also  numbered  more  than  the  adult  males.  If  this  beneficent 
system  of  Endowment  Assurance  had  been  earlier  developed  a 
large  proportion  of  these  destitute  women  and  children  would 
have  been  provided  for  outside  the  Poor  Law. 

Old-Age  Pensions  are  a  somewhat  selfish  form  of  saving,  and  are 
unpopular  among  the  working  classes,  unless  linked  on  with  other 
benefits  more  immediately  available.  Endowment  Assurances, 
costing  little  more  than  the  single  benefit  which  Old- Age  Pensions 
afford,  give  the  double  benefit  of  provision  in  old  age  to  the 
assurer  himself,  and  protection  to  his  wife  and  children  from  the 
evils  of  penury  and  pauperism  in  the  event  of  his  death.  Even  to 
the  extent  that  these  Endowment  Assurances  have  been  already 
adopted,  they  must  prove  later  on  an  important  factor  in  reducing 
pauperism.  We  may  well  express  the  hope  that  this  form  of 
thrift  will  become  more  widely  known,  and  will  be  taken  advan- 
tage of  in  the  future  by  increasing  numbers  of  working  men. 

3.  Building  Societies, 

Building  Societies  are  another  agency  of  thrift  that  has  contri* 
buted  largely  to  the  wellbeing  of  the  working  classes.  In  Lanca- 
shii-e  and  Yorkshire  they  seem  to  have  taken  a  greater  hold  than 
in  other  parts  of  the  country,  and  they  have  been  managed  with 
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greater  success  and  integrity  there  than  those  in  the  southern 
districts  of  England.  The  failures  of  the  "  Liberator  "  and  "  Port- 
sea  Island  "  Building  Societies  gave  a  great  shock  to  public  con- 
fidence in  this  form  of  thrift;  but  these  terrible  calamities  to 
many  individuals,  Mr.  Brabrook  remarks,  "have  proved  by  no 
means  an  unmixed  evil  to  the  community  at  large."  They  led 
to  the  passing  of  the  Building  Societies  Act  of  1894,  by  means 
of  which  similar  frauds  will  be  rendered  wellnigh  impossible 
in  future.  The  terrible  revelations  in  connection  with  these 
frauds  have  done  for  Building  Societies  what  the  failures  of 
the  "  Albert "  and  "  European  "  Assurance  Companies  did  for  the 
Life  Assurance  Companies  in  this  country.  It  is  to  the  revela- 
tions in  connection  with  the  failures  of  these  two  Companies  that 
we  are  indebted  for  the  passing  of  the  Life  Assurance  Companies 
Act  of  1870;  and  it  would  be  as  unjust  to  condemn  and  discredit 
Building  Societies  for  their  failures  before  the  passing  of  the  new 
Act,  as  it  would  be  to  condemn  and  discredit  the  system  of  Life 
Assurance  for  the  failures  that  took  place  before  the  passing  of  the 
Act  of  1870. 

The  effect  of  these  failures  has  been  to  decrease  the  assets  of 
the  building  societies  to  a  considerable  extent  since  1892,  and 
it  is  probable  that  while  the  medicine  which  the  1894  Act  supplies 
is  working  out  the  cure  there  may  be  a  further  decrease ;  but  the 
ultimate  effect,  there  is  little  doubt,  will  be  to  put  building 
societies  on  a  firmer  footing  than  ever.  The  progress  of  these 
societies  has  been  such  that  the  assets,  which  in  1872  were  only 
seventeen  millions,  had  increased  to  over  forty-two  millions  in 
1893.  Before  the  "Liberator**  crash  took  place  the  funds  of 
these  societies  rose  to  over  £50,000,000. 

Mr.  Fatkin,  Manager  and  Actuary  of  the  Leeds  Permanent 
Benefit  Building  Society,  recently  told  me  that  he  believed  the 
working  classes  of  Leeds  and  neighbourhood  had  accumulated, 
through  his  Society  alone,  property  to  the  extent  of  five  millions 
sterling ;  while  the  sum  at  the  credit  of  the  members  and  depositors 
was  now  £1,600,000,  having  increased  during  the  last  twenty-five 
years  by  over  £1,000,000. 

There  are  many  other  very  successful  building  societies  in 
Yorkshire  and  Lancashire,  by  which  the  working  classes  have  been 
enabled  to  become  their  own  landlords  to  a  large  extent,  and 
which  have  done  a  great  deal  to  improve  the  homes  of  the  wage- 
earning  classes  in  that  part  of  England. 

As  the  proportion  of  income  which  is  paid  for  house-rent  by  the 
working  classes  is  from  10  per  cent,  in  the  country  to  23j^  per 
cent,  in  London,  it  will  be  seen  what  a  large  sum  will  be  set  free 
for  provident  saving  in  other  directions,  if,  by  means  of  these 
societies,  working  men  could  generally  become  their  own  landlords. 
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4.   Trade  Uvions. 

Trade  Unions,  when  the  Combination  Laws  were  first  repealed 
in  1824  and  1825,  and  for  long  after,  were  almost  entirely  organi- 
sations fighting  for  better  terms  to  Labour,  but  they  have  now 
changed  their  character  to  some  extent,  and  while  maintaining 
the  original  aim,  have  become  benefit  societies,  giving  sick  benefit, 
funeral  benefit,  and,  what  peculiarly  entitles  them  to  a  place  in  this 
enumeration  of  thrift  agencies,  superannuation  benefit  when  in- 
capable of  work.  Out  of  583  registered  Trade  Unions  in  the 
United  Kingdom  in  1893,  543  sent  in  returns  of  their  membership 
and  funds  to  the  chief  Registrar.  The  following  figures  do  not 
include  the  40  registered  societies  that  failed  to  make  returns,  or 
the  large  number  of  unregistered  societies,  which  may  amount  to 
half  the  number  of  the  registered  ones.  There  were  1,080,465 
members,  and  the  total  annual  income  was  £1,790,197;  these 
figures  compare  with  249,653  members  and  an  annual  income  of 
£358,286  ten  years  earlier.  The  old-age  pay  in  most  of  these 
Unions  runs  from  five  shillings  to  eleven  shillings  per  week.  Look- 
ing at  the  large  and  increasing  number  of  men  who  pay  in  order 
to  receive  this  benefit,  we  may  conclude  that  through  the  Trade 
Unions  there  will  be  in  future  a  considerable  decrease  of  the 
number  of  men  who  seek  relief  in  old  age. 

5.  Co-operative  Societies. 

The  Co-operative  movement  is  another  form  of  self- controlled 
association  which  up  to  a  comparatively  recent  date  was  handi- 
capped by  legal  barriers  which  have  now  been  swept  away,  and 
the  extension  of  which  within  the  last  forty  yeai's  has  been  truly 
marvellous. 

At  the  beginning  of  1862  there  were  said  to  be  in  existence 
fifteen  retail  co-operative  societies,  with  48,148  members,  a  capital 
of  £336,290,  and  turning  over  £1,512,517  a  year. 

At  the  beginning  of  1895  there  were  in  existence  1484  retail 
societies,  175  productive  societies,  and  two  wholesale  societies,  with 
1,343,518  members  and  a  capital  of  £19,391,347,  and  yearly  sales 
amounting  to  £49,985,065,  with  yearly  profits  amounting  to 
£4,911,299,  without  reckoning  interest  on  the  capital. 

In  thirty-three  years  the  number  of  members  has  been  multiplied 
28  times ;  the  amount  of  trade  33  times,  and  tLe  amount  of  capital 
57  times;  while  the  annual  profits  are  now  three  times  greater 
than  the  total  sales  in  1862  and  fifteen  times  greater  than  the  total 
capital  at  the  same  period. 

Such  Societies,  which  are  another  creation  of  the  Victorian  era, 
have  conferred  great  benefits  on  the  working  classes.  Among 
these  may  be  enumerated  the  payment  for  goods  in  cash  with 
periodic  bonuses  on  the  amount  of  purchases,  and  facilities  for 
saving  money  at  a  fair  rate  of  interest. 
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6.  Friendly  Societies. 

Friendly  Societies,  the  last  of  the  forms  of  voluntary  associa- 
tion to  which  I  shall  refer,  have  become  so  influential  a  force  in 
the  national  life  that  no  Government  would  care,  or  dare,  to  in- 
troduce legislative  proposals  affecting  the  welfare  of  tlie  people  in 
times  of  sickness  and  of  old  age,  without  their  co-operation  and 
approval  The  Registrar-General  in  his  Report  states  the  member- 
ship of  these  societies  to  be  8,320,262,  with  funds  amounting  to 
£26,003,061 ;  but  these  figures  include  Collecting  Societies  and 
some  other  societies  which  can  scarcely  be  properly  described  as 
Friendly  Societies.  The  best  form  of  Friendly  Society  is  the  Society 
with  branches,  better  known  as  the  Affiliated  Order.  Of  these 
there  are  on  the  Register,  including  branches,  28,584,  of  which 
23,998  made  returns,  showing  a  membership  of  4,203,601,  with 
funds  amounting  to  £22,695,039. 

It  would  be  impossible  to  speak  too  liighly  of  the  benefit  these 
societies  bring  to  the  families  of  the  working  classes,  and  of  the 
good  they  do  to  the  nation.  The  late  Mr.  Tidd  Pratt  computed, 
nearly  a  quarter  of  a  century  ago,  that  these  societies  saved  the 
nation  in  poor-rates  no  less  than  £2,000,000  annually.  With  the 
great  advance  that  has  since  taken  place  in  the  development  of 
these  societies,  it  is  not  unreasonable  to  estimate  this  saving  at 
the  present  time  to  be  over  £3,000,000.  Both  Mr.  Brabrook, 
Chief  Registrar,  and  Mr.  Sutton,  Actuary  to  the  General  Registry 
of  Friendly  Societies,  are  of  the  opinion  that  the  work  of  the 
friendly  societies  has  had  much  to  do  with  the  diminution  of 
pauperism  since  1834.  It  was  pointed  out  to  these  societies  by 
the  actuaries,  that  the  feebleness  arising  from  old  age  cannot  be 
considered  as  sickness  provided  for  in  the  contributions  charged, 
and  this  has  led  to  the  formation  of  tables  with  rates  which  allow 
the  additional  benefit  of  pensions  in  old  age,  on  participation  in 
which  sick  pay  will  cease.  It  is  very  seldom  that  a  man  who  is 
a  member  of  one  of  these  societies  seeks  poor  relief  in  any  way, 
and  it  will  be  still  more  rare  if  this  old-age  pension  benefit 
becomes  generally  adopted. 

Some  of  the  lodges  of  the  Independent  Order  of  Oddfellows 
(Manchester  Unity)  make  it  compulsory  for  their  members  to 
subscribe  for  an  old-age  pension  along  with  the  other  benefits. 
This  Society  has  a  membership  of  876,665,  with  funds  amounting 
to  £8,754,754.  It  received  last  year,  for  contributions,  interest, 
etc.,  £1,520,365,  and  paid  for  sickness  and  other  benefits 
£1,184,101.  The  Grand  Master  of  this  Order,  in  speaking  of  the 
subject  of  State  aid  for  old  age  at  the  conference  in  Bristol  this 
year,  said  : — "  Depend  upon  it,  the  greatest  enemies  of  the  working 
"man   are  those    who   advise    him    to    rest — to    dissuade   him 
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"  from  further  practice  of  self-denial,  and  to  inculcate  the  belief 
"  that  he  has  already  made  all  the  sacrifices  of  which  he  is  able. 
"  And  long  may  the  day  be  distant  when  the  members  of  our 
"  Order — the  largest  and  richest  Society  in  the  world — shall  be 
'*  led  aside  by  such  unhealthy  and  ill-timed  assistance." 

The  Ancient  Order  of  Foresters,  at  the  conference  this  year  at 
Dundee,  after  a  long  and  animated  discussion  on  this  subject, 
passed  by  a  majority  of  328  to  56  the  following  resolution: — 
"  That  in  the  opinion  of  this  High  Court  meeting,  State  Pensions 
"  would  be  detrimental  to  the  best  interests  of  friendly  societies." 

This  Order  is  the  second  largest  in  the  Kingdom,  having 
723,329  benefit  members,  with  funds  amounting  to  £5,371,670. 
It  received  last  year,  from  contributions,  interest,  etc.,  £836,390, 
and  paid  out  for  sick  and  other  benefits  £684,272.  The  member- 
ship has  nearly  doubled  since  1870,  while  the  Court  and  District 
funds  have  nearly  quadrupled  in  amount. 

Both  the  Oddfellows'  and  the  Foresters'  Societies  are  paying  * 
considerable  attention  to  the  formation  of  lodges  and  courts  for 
females,  and  it  is  to  be  hoped  that  within  a  few  years  facilities 
will  be  placed  within  reach  of  the  working  women  of  the  country, 
more  especially  in  the  large  cities,  to  obtain  the  protection  against 
many  of  the  ills  of  life  which  these  societies  have  so  successfully 
afforded  to  men. 

Since  1875,  when  an  Act  was  passed  making  a  valuation  of 
assets  and  liabilities  compulsory  by  these  Societies,  there  has  been 
great  progress  towards  actuarial  solvency ;  and  though  perfection  has 
by  no  means  been  reached  in  this  respect,  there  is  no  doubt  that 
the  financial  stability  of  these  great  Orders,  under  competent 
actuarial  advice,  is  well  secured. 

One  advantage  which  has  been  gained  by  the  marvellous  success 
which  has  attended  these  Orders,  is  that  other  kinds  of  Societies,  of 
a  weak,  evanescent,  and  unsatisfactory  character,  are  rapidly  dying 
out.  These  large  Societies  are  managed  with  great  rectitude  and 
success,  and  in  the  courts  and  lodges  throughout  the  country  the 
working  men  are  undergoing  a  process  of  education  and  business 
training,  which  inculcates  the  necessity  of  law  and  order,  and  will 
prove  a  bulwark  against  the  impracticable  schemes  of  Socialists 
and  Anarchists. 

We  have  now  finished  a  survey  of  six  of  the  outstanding 
associated  efforts  which  operate,  and  will  more  largely  operate 
every  year  in  future,  in  the  partial  cure  of  old-age  pauperism. 
Taken  together,  their  invested  funds  amount  to  close  upon 
£250,000,000,  while  they  possess  an  enormous  income,  which  is 
collected  with  great  economy,  the  disbursement  of  which  brings 
comfort  and  independence  to  countless  homes. 
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This  completes  the  statement  in  support  of  my  third  conten- 
tion, viz. : — that  sound  thrift  agencies  have  greatly  multiplied  and 
are  now  being  much  more  largely  taken  advantage  of  by  the 
working  classes. 

I  have  now  stated  three  of  the  grounds  on  which  my  opinion  is 
based,  that  it  would  be  unwise  to  interfere  with  the  present  poor 
law  provision  for  the  aged  poor,  by  endeavouring  to  substitute  for 
it  an  expensive  State  pension  scheme ;  but  there  are  other  reasons 
equally  weighty,  though  of  a  different  nature,  which  I  would  like 
to  bring  under  notice,  before  treating  of  the  various  kinds  of 
pension  schemes  which  have  been  proposed.  I  have  not  time  to 
refer  to  more  than  two  of  these,  viz. : — 

1st  That  a  study  of  the  causes  of  Pauperism  brings  out  clearly 
to  what  a  small  proportion  of  the  aged  poor  pensions  would  be  of 
any  avail. 

2nd.  That  ameliorations  introduced  in  recent  years  in  the  treat- 
ment of  the  deserving  aged  poor  have  rendered  their  lot  more 
comfortable  under  the  poor  law  provision  than  it  would  be  under 
the  proposed  pension  schemes. 

I  refer  first  to 


THE  CAUSES  OF  PAUPERISM. 

Mr.  Charles  Booth,  in  his  notable  book  on  Pauperism  and  the 
Endowment  of  Old  Age,  gives  the  following  lengthy  list  of  the 
principal  causes : — 


Crime. 

Vice. 

Drink. 

Laziness. 

Pauper  Association. 

Heredity. 

Mental  Disease. 

Temper. 

Incapacity. 

Early  Marriage. 

Large  Family. 


Extravagance. 

Lack  of  Work. 

Trade  Misfortune. 

Kestlessness. 

No  Relatives. 

Death  of  Husband. 

Desertion. 

Sickness. 

Accident 

111  Luck. 

Old  Age. 


In  the  Stepney  Workhouse,  Mr.  Booth  puts  drink  as  the  direct 
cause  of  Pauperism  in  12*6  per  cent  of  the  cases,  and  the  con- 
tributory cause  in  a  considerable  proportion  of  the  other  cases; 
out  of  634  cases  165  are  returned  as  affected  by  drink.  This 
proportion  is  less  than  has  been  found  to  be  the  cause  elsewhere. 
"Sickness  and  old  age,"  Mr.  Booth  says,  '^are  causes  so  over- 
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''  whelming  and  obvious  as  to  draw  a  curtain  over  what  has  gone 
'^  before ;  behind  that  curtain  we  doubtless  might  find  some  whose 
"  previous  life  offered  another  explanation  of  their  condition.*' 

In  the  St.  Pancras  Workhouse  the  pauperism  traceable  directly 
to  drink  he  puts  at  21 '9  per  cent.  In  that  workhouse,  drink, 
sickness,  and  old  age  stand  about  on  an  equality,  both  as  prin- 
cipal and  subsidiary  causes,  differing  from  the  Stepney  causes, 
in  which  drink  is  much  less  prominent.  The  part  which  drink 
plays  amongst  the  more  permanent  paupers  is  less  than  amongst 
the  current  cases,  and  very  much  less  than  with  the  "  ins  and 
outs,"  of  whom  over  40  per  cent,  stand  with  drink  as  the  principal 
cause.  Councillor  Alexander  M'Dougall,  Vice-Chairman  of  the 
Manchester  Board  of  Guardians,  inquired  into  the  causes  of  254 
cases,  including  epileptics  and  lunatics,  of  whom  120  were  outdoor 
and  100  indoor,  besides  cases  in  lock  and  vagrant  wards,  and  the 
conclusions  he  arrived  at  were  that  pauperism  caused  by  old  age 
or  infirmity,  without  any  discredit,  explained  nearly  one-eighth  of 
the  pauperism  of  the  township ;  pauperism  by  disease  (not  brought 
on  by  misconduct),  or  accidental  injuries  involving  inability  to 
work,  accounted  for  one-seventh;  drunkenness  explained  61*24 
per  cent. 

It  is  probable  that  the  extent  to  which,  throughout  the  whole 
country,  pauperism  is  caused  by  drunkenness,  lies  midway  between 
the  figures  of  Mr.  Booth  and  those  of  Mr.  M*Dougall.  This  pointa 
to  some  action  on  the  part  of  the  Legislature  being  advisable  to 
reduce  the  facilities  for  drinking.  Public-houses  are  too  numerous, 
especially  in  the  large  cities,  in  close  proximity  to  the  houses  of 
the  working  classes.  It  is  clear,  therefore,  that  the  poor-houses 
are  the  resort  in  old  age  of  a  large  mass  of  men*  and  women  who 
are  the  victims  of  drink,  and  to  whom  pensions  would  be  of  little 
avail. 

Mr.  Loch  says : — ^**  Pauperism  due  to  old  age  or  infirmity,  or 
"  disease  or  accidental  injuries,  as  above  defined,  forms  roughly  a 
"  fourth  of  the  mass  of  pauperism,  and  might  possibly  be  affected 
"  by  the  establishment  of  an  annuity  system." 

Another  prolific  cause  of  pauperism  is  mental  disease.  Mr. 
Booth  states  the  proportion  in  the  St.  Pancras  Workhouse  as  only 
4*3  per  cent.,  but  qualifies  this  figure  by  stating  "  that  such  cases 
after  a  while  pass  into  the  lunatic  or  imbecile  asylums."  It  is 
impossible  to  assess  the  ratio  by  which  pauperism  is  affected  by 
lunacy,  as  the  mat.erial  is  insufficient  on  which  to  base  a  calcula- 
tion ;  but  one  very  eminent  authority,  who  is  an  acute  and  careful 
observer,  places  the  ratio  as  high  as  1 9  per  cent  Another  thing  to 
be  borne  in  mind  is  that  if  a  man,  earning  even  £2  or  £3  per  week, 
becomes  mentally  afflicted,  the  chances  are  that  he  has  not  saved 
enough  for  his  support  in  an  asylum,  and  so  he  becomes  dependent 
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on  the  provisions  under  the  Poor  Law,  and  very  often  his  wife  and 
children  become  dependent  also. 

Laziness  and  immorality  are  put  down  by  Mr.  Booth  as  contri- 
buting 16*15  per  cent,  of  the  existing  pauperism  in  the  St.  Pan  eras 
Workhouse. 

This  bird's-eye  view  of  some  of  the  causes  that  operate  to  fill  our 
workhouses  is  intimately  related  to  the  problem  of  old-age  pensions. 
These  people,  for  the  most  part,  have  not  been  taught  to  be  the 
intelligent  guardians  of  their  own  health  and  conduct.  What 
they  need  is  not  pensions — it  is  guardians.  They  require  to  be 
guarded  against  themselves,  and  this  can  only  be  done  by  the 
indoor  accommodation  which  the  State  provides. 

It  is  well  to  bear  in  mind,  when  we  hear  people  advocating  a 
system  of  old-age  pensions  for  the  poor  in  order  to  remove  the 
stigma  of  pauperism,  that  the  great  majority  of  Paupers,  from  the 
causes  which  have  brought  them  under  the  Poor  Law,  are  utterly 
incapable  of  deriving  any  benefit  from  a  pension  scheme. 

AMELIORATIONS  IN  TREATMENT  OF  THE 

AGED  POOR. 

I  shall  now  say  a  few  words  as  to  the  ameliorations  in  the 
condition  of  the  aged  poor  which  have  taken  place  of  recent  years. 
The  treatment  is  not  now  what  it  used  to  be,  though  the  sound 
principle  is  maintained  that  the  aliment  and  general  comfort 
should  not  be  of  a  superior  kind  to  the  aliment  and  general  comfort 
of  the  independent  labourer  of  the  lowest  class.  Old  couples  are 
not  now  separated  if  they  wish  to  live  together.  There  is  now 
in  most  workhouses  careful  classification  of  the  deserving  and 
worthy  poor,  as  distinct  from  the  dissolute,  depraved,  and  un- 
worthy. There  is  nothing  which  so  completely  removes  the 
raison  d'iire  of  the  grievance  which  has  created  this  temporary 
old-age  state-pension  craze  as  the  movement  which  has  set  in  for 
the  classification  and  better  treatment  of  the  deserving  aged  poor. 
I  call  attention  to  it  specially  because  none  of  the  writers  on 
the  subject  have  given  it  the  emphasis  to  which  I  think  it  is 
entitled.  I  cannot  give  a  better  illustration  of  these  various 
alleviations  than  by  bringing  under  your  notice  the  report  by  a 
Committee  of  the  Edinburgh  Parish  Council  issued  this  month, 
which  is  given  as  an  Appendix  ^  to  this  paper.  The  aged  sick 
poor  are  treated  in  hospitals  and  attended  to  by  qualified  nurses. 
The  ameliorations  which  have  been  extended  to  the  bodily  sick  and 
infirm  have  been  shared  to  even  a  greater  extent  by  the  mentally 
afflicted. 

1  See  Appendix,  page  80.     These  recommendations  have  now  been  adopted  by 
the  Edinburgh  Parish  Conncil.     I  invite  speeial  attention  to  them. 
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It  may  be  hailed  as  a  happy  omen  for  the  comfort  of  the  women 
and  children,  that  ladies  are  finding  a  place  on  many  Boards  of 
Guardians,  and  that  they  gladly  give  their  time  and  talents,  and 
grudge  no  service  by  which  the  lot  of  the  poor  may  be  brightened 
and  made  more  comfortable.  Our  Poor  Law  system  is  not 
perfect;  there  is  need  of  further  reforms  in  various  directions, 
but  if  it  has  not  yet  become  what  it  ought  to  be,  there  is  this 
to  be  said  for  it, — there  is  no  country  in  Christendom  where  the 
provisions  of  the  Statute  Law  are  more  kind  and  humane.  The^ 
national  conscience  is  not  dead  to  the  obligations  of  humanity 
and  religion,  though  it  might  be  more  alive  than  it  is.  We  see 
everywhere  organisations  springing  up  to  supplement  with  wise 
and  well-directed  charity  the  provisions  of  the  Poor  Law,  and  to 
carry  out  many  schemes  for  the  alleviation  of  the  lot  of  the  poor. 
This  is  the  reason  that  many  of  the  pension  schemes  which  have 
been  proposed  in  recent  years  have  received  so  much  attention 
and  favourable  consideration. 

SCHEMES  OF  OLD  AGE  PENSIONS. 

Comjp^dsory  Schemes, 

The  adoption  by  Germany  of  the  Law  of  Insurance  against  in- 
validity and  old  age,  which  passed  the  Reichstag  on  23rd  May 
1889,  was  the  chief  means  by  which  the  subject  of  State  pensions 
was  brought  into  prominent  notice,  and  elicited  the  inquiry  if 
what  was  good  for  Germany  would  not  be  good  for  this  country. 

We  may  well  put  the  previous  question,  "  Is  this  law  really  good 
for  Germany  1 "  There  is  no  doubt  that  this  scheme  was  introduced 
by  Bismarck  for  political  purposes,  viz.,  to  take  the  wind  out  of 
the  sails  of  the  Socialists,  who,  becoming  strong  in  their  numbers, 
were  also  becoming  loud  in  their  protests  against  the  oppression 
and  hardships  produced  by  militarism  and  protection. 

The  main  features  of  the  German  scheme  are  that  it  is  com- 
pulsory, and  that  the  contributions  for  the  scheme  are  paid  con- 
currently by  the  insured,  his  employer,  and  the  State.  The  annual 
allowances  range  from  £5, 14s.  8jd.  to  £20, 15s.  6d.  for  invalidity, 
and  from  £5,  6s.  6d.  to  £9,  lis.  for  old  age.  There  is  an  excellent 
account  of  the  scheme  in  the  Journal  of  the  Institute  of  Actuaries 
for  July  1891,  by  Mr.  T.  E.  Young,  in  which  he  gives  full  details 
of  the  vast  machinery  necessary  to  administer  this  scheme,  with  an 
admirable  criticism  of  its  provisions  and  tendencies;  and  what 
strikes  one  most  on  studying  the  great  complications  of  the  pro- 
cedure which  he  describes  are  the  comparatively  insignificant  results 
that  are  attained  by  it.  Already  there  are  ominous  mutterings  of 
discontent  at  the  measure.  The  truth  of  Mr.  Goschen*s  words  at 
the  time  it  was  introduced  is  only  too  apparent.     He  said :  "  I 
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want  to  point  ont  one  of  the  cardinal  dangers  of  the  system  of 
compulsory  insurance  in  its  bearings  on  Socialistic  projects.  It 
means  regulation,  and  regulation  of  labour  as  a  whole.  You 
*'  cannot  have  a  system  of  compulsory  State-aided  insurance  with- 
**  out  depriving  working  men  of  liberty  and  many  privileges  which 
**  they  enjoy." 

The  working  men  of  Grermany,  as  well  as  many  of  the  masters, 
are  crying  out  against  the  bureaucratic  interference  over  every 
branch  of  industry  which  those  whose  duty  it  is  to  administer  the 
system  affect.  Malingeiing  has  made  great  strides  in  both  the 
accident  and  invalidity  departments  of  the  scheme,  so  that  the 
Imperial  Insurance  Office  has  heavier  claims  to  meet  than  previous 
experience  indicated  ;  the  increase  of  litigation  has  been  enormous, 
while  the  costs  of  administration  of  the  scheme  have  exceeded 
the  original  estimates  to  a  large  extent. 

The  scheme  has  certainly  not  made  for  social  peace,  and  thus  the 
experience  of  Germany  offers  little  inducement  to  this  country  to 
follow  its  example.  Even,  however,  if  the  experiment  had  been 
everything  that  its  most  sanguine  friends  predicted,  we  would  not 
have  been  justified  in  entering  into  a  similar  scheme.  As  Yinius 
says  :  "  A  diversis  nulla  illatio  est."  The  circumstances  of  the  two 
countries  are  entirely  diverse.  In  Germany  the  State  affects  to 
do  for  the  people  what  in  Britain  the  people  have  learned  to  do  for 
themselves.  The  German  people  are  dragooned  into  obedience  to 
what  the  State  is  pleased  to  think  good  for  them,  whereas  in 
Britain,  where  freedom  "  has  slowly  broadened  down  from  precedent 
to  precedent,"  the  people  are  proud  of  the  privilege  and  responsi- 
bility of  their  vocation  to  be  the  originators  and  the  guardians 
of  their  own  schemes  of  thrift 

The  indications  of  feeling  are  that  no  scheme  of  a  compulsory 
nature  would  have  the  slightest  chance  of  being  adopted  by  the 
people  of  Great  Britain  on  account  of  the  compulsory  element 
alone,  although  possessing  otherwise  some  elements  of  attraction. 

The  typical  scheme  having  the  compulsory  element  as  its  basis 
lias  been  that  of  Canon  Blackley,  who  brought  to  bear  an  amount  of 
volcanic  energy  and  eloquence  in  its  promulgation,  that  for  a  time 
arrested  the  attention  of  the  nation.  Briefly  put,  the  scheme  at 
first  required  that  a  contribution  of  £10  be  provided  by  the  assurer 
himself  between  the  ages  of  18  and  21  years,  which  sum  accumu- 
lated at  3  per  cent.,  it  was  calculated,  would  yield  a  pension  of 
4s.  per  week  on  the  attainment  of  age  70,  and  an  allowance  in 
sickness  from  the  first  of  8s.  per  week.  Mr.  Sutton  and  other 
actuaries  in  their  criticisms  of  the  scheme  stated  that,  without 
calculating  the  costs  of  management,  the  contribution  proposed 
was  only  sufficient  to  yield  the  benefits  promised  to  the  extent  of 
52  per  cent,  of  their  amount.     The  Friendly  Societies  protested 
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against  the  State  entering  into  the  business  of  Sickness  Assurance, 
which  field  they  already  occupied  so  efficiently,  and  so  apart  from 
its  initial  blemish  of  compulsion,  there  were  other  good  reasons 
why  this  scheme  should  be  relegated  to  the  bourne  of  unpractical 
proposals. 

Voluntary  Schemes. 

Following  this  scheme  there  came  a  host  of  other  schemes  of  a 
voluntary  nature,  but  to  which  the  State  was  to  grant  aid,  so  as 
to  make  this  form  of  thrift — the  purchase  of  deferred  annuities — 
of  easier  accomplishment  than  formerly  to  the  great  mass  of  the 
people.  Of  these  proposals  Mr.  Chamberlain's  scheme  has  most 
fully  and  longest  held  the  field,  though  recent  indications  point  in 
the  direction  that  its  inherent  unsoundness  has  been  found  out. 
Mr.  Chamberlain's  proposals  have  been  of  a  singularly  chameleon - 
like  character,  endeavouring  by  a  ready  adaptivity  to  overcome 
economic  and  actuarial  defects  as  they  became  apparent,  and  to 
win  the  approval  or  overcome  the  objections  of  the  greatest 
number  of  the  people. 

The  latest  proposals  appear  to  be, — briefly  stated, — that  the  State 
is  to  guarantee  a  pension  of  5s.  a  week  at  age  65,  and  if  a  man 
dies  before  the  pension  age  his  widow  would  receive  10s.  a  week 
for  six  months  and  his  children  2s.  a  week  if  under  1 2,  until  they 
reached  the  age  of  1 2,  provided  always  that  the  weekly  sum  paid 
to  any  single  family  did  not  exceed  12s.;  and  that  the  voluntary 
payments  by  the  beneficiaries  themselves  would  be  a  lump  sum  of 
£5  before  age  25,  and  subsequent  payments  of  £1  per  annum 
until  the  attainment  of  the  pension  age.  The  State  aid  is  to  be 
given  in  the  form  of  a  lump  sum  of  £15  credited  to  each  assurer 
when  he  pays  his  £5,  and  these  two  sums  and  the  annual  con- 
tributions are  to  accumulate  at  2^  per  cent,  compound  interest 
until  the  age  of  65,  when  the  survivor  will  be  the  happy  recipient 
of  an  annuity  guaranteed  by  the  State  of  £13  per  annum.  Another 
proposal  is  that  the  deferred  annuity  pure  and  simple,  without 
other  benefits,  would  be  secured  by  a  single  payment  of  £2,  10s. 
before  age  25,  and  the  payment  of  10s.  a  year  from  age  25  to 
age  65.     In  this  case  the  State  subsidy  proposed  is  £10. 

To  allay  the  opposition  of  the  working  classes,  and  to  induce 
them  to  become  more  cordial  towards  this  scheme,  further  pro- 
posals have  been  made  for  adding  the  State  subsidy  to  deferred 
annuities  obtained  through  Friendly  Societies  and  Trade-Unions. 
Some  members  of  these  societies  are  not  averse  to  entertain  these 
proposals,  on  the  clear  understanding  that  if  they  open  their  mouths 
the  State  will  close  its  eyes  and  not  inquire  into  what  they  are 
doing  with  the  money,  or  into  their  financial  ability  to  perform 
their  contracts.     These  are  conditions  which  are  not  likely  to  be 
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complied  with.  The  State,  if  contributing,  would  be  bound  to 
institute  a  system  of  inspection  and  supervision,  and  so  these 
societies  might  bid  farewell  to  the  independence  and  self-govern- 
ment which  they  cherish  so  proudly.  Apart  from  this  Friendly 
Society  medium  the  proposals  have  not  sufficient  attractiveness  to 
warrant  the  hope  that  they  would  be  adopted  by  a  sufficient 
number  to  make  the  scheme  successful.  The  Friendly  Societies 
can  already  offer  nearly  as  good  terms  for  deferred  annuities  as 
would  be  secured  under  the  State-aided  scheme.  The  larger  rate 
of  interest  obtainable  by  the  voluntary  agencies,  over  what  the 
State  guarantees  in  its  scheme,  is  very  nearly  equivalent  to  the 
benefit  derived  by  the  State  subsidy. 

The  Manchester  Unity  of  Oddfellows  some  time  ago  published 
a  table  of  contiibutions  required  to  secure  a  superannuation 
benefit  of  Ss.  per  week  after  the  age  of  ^h.  At  age  25  the 
contribution  required  is  5jd.  per  week  if  the  contributions  are  to 
be  returned  in  the  event  of  death  before  65,  and  4d.  per  week 
if  they  are  not  to  bo  returned.  These  agree  very  closely  with 
the  rates  of  contributions  prepared  by  Mr.  Sutton  in  connection 
with  the  School  Board  for  London  Superannuation  Bill.  The 
above- quoted  suras,  however,  are  exclusive  of  expenses  of  manage- 
ment, and  if  we  add,  say,  10  per  cent,  for  these,  they  become  6d. 
and  4jd.  respectively.  The  Post  Office  charge  about  9d.  and  5jd. 
respectively  for  the  same  benefits.  The  former  figure  is  much 
higher  than  that  of  the  Oddfellows — about  50  per  cent. — the 
principal  reason  being,  that  the  contributions  are  returned  on 
application  before  the  annuity  becomes  payable  as  well  as  in  the 
event  of  death.  It  should  be  kept  in  mind  that  in  the  unlikely 
event  of  Mr.  Chamberlain's  scheme  being  widely  adopted,  the 
taxes  necessary  to  meet  the  cost  of  the  proposed  State  subsidy, 
and  the  cost  of  administration  of  the  Scheme,  would  be  very  heavy. 
Mr.  Chamberlain,  in  his  evidence  before  the  Royal  Commission 
for  the  Aged  Poor,  said  that  he  did  not  think  that  any  practical 
Statesman  would  be  able  to  contemplate  a  larger  expenditure  than 
£2,000,000  a  year  for  a  State-aided  pension  Scheme,  and  he  sug- 
gested that  this  sum  would  suffice  to  carry  out  his  scheme,  but  the 
Committee  who  reported  upon  it  were  of  opinion  that  a  larger 
sum  would  be  required.  From  calculations  I  have  made  I  estimate 
that  if  every  one  aged  25  joined  it,  the  cost  to  the  State  would  be 
about  £7,000,000.  If  only  the  industrial  classes  took  advantage 
of  it,  the  cost  would  fall  to  £4,500,000,  and  a  further  sum  of  at 
least  £500,000  would  be  required  for  administration  expenses. 
A  considerable  proportion  of  this  large  cost  would  fall  upon  the 
industrial  classes  in  the  shape  of  rates  and  taxes.  Taking  this 
further  payment  into  account,  the  figures  quoted  indicate  that  the 
Friendly  Societies  will  be  able  to  give  their  members  at  least  as 
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good  terms  as  would  be  obtained  from  the  proposed  Chamberlain 
Subsidised  Scheme,  and  in  a  more  convenient  and  popular  form. 
It  may  also  be  pointed  out  that  the  scheme  would  not  benefit  the 
present  generation  of  men  and  women  who  are  over  25  years  of 
age,  but  they  are  to  enjoy  the  privilege  of  helping  to  pay  for  the 
remote  benefit  to  be  enjoyed  by  the  rising  generation. 

The  purchase  at  early  ages  of  deferred  annuities  commencing 
at  age  65  is  not  popular  with  the  working  classes,  nor  indeed 
with  any  class  of  the  community.  The  Post  OflSce  Savings  Banks, 
in  the  last  ten  years,  have  only  issued  1410  contracts  of  this 
nature,  though  their  scheme  has  been  widely  advertised.  The 
figures  obtained  from  other  quarters  where  efforts  have  been  made 
to  popularise  this  system  of  saving,  give  the  same  record  of  failure. 
It  is  extremely  difficult  to  see  the  logic  of  granting  a  State  sub- 
vention to  a  person  who  buys  a  deferred  annuity,  and  not  grant- 
ing one  to  the  person  who  purchases  an  endow^ment  assurance 
])olicy — a  much  better  form  of  thrift  and  a  much  more  valuable 
hedge  for  the  Nation  against  Pauperism. 

There  is  thus  a  prima  facie  case  that  the  voluntary  scheme 
would  not  be  taken  advantage  of  by  many  people,  and  it  is  almost 
certain  that  if  taken  advantage  of,  it  would  be  by  people  who 
would  probably  have  bestowed  their  savings  in  the  patronage  of 
other  forms  of  thrift.  It  would  therefore,  if  successful,  damage 
the  existing  thrift  agencies  of  the  people.  The  cost  to  the  nation 
for  the  amount  of  benefit  it  would  succeed  in  selling  against  the 
attractions  of  other  agencies  would  be  startling ;  while  the  extent 
to  which  it  would  accomplish  the  object  in  view  —the  reduction  of 
old-age  pauperism — would  be  fractional. 

Universal  ScJicmes. 

It  now  only  remains  to  refer  to  the  last  class  of  Stat>e  pension 
schemes  that  have  been  proposed  for  the  cure  or  amelioration  of 
old-age  pauperism,  viz.,  schemes  of  universal  application  for  the 
general  endowment  of  old  age,  with  which  the  honoured  names 
of  Mr.  Charles  Booth  and  Mr.  Ralph  Price  Hardy  have  been 
specially  identified. 

The  scheme  which  has  received  most  attention,  as  coming  from 
Mr.  Charles  Booth,  who  stands  deservedly  high  as  a  thoughtful 
writer  on  the  condition  of  the  poor,  is — briefly  stated, — that  each 
person  on  attaining  age  65  should  receive  a  pension  of  5s.  per 
week,  to  be  met  out  of  the  funds  of  the  State,  no  payment  on  the 
part  of  the  beneficiary  being  required. 

It  has  been  said  that  this  scheme  has  the  merit  of  dispensing 
with  all  actuarial  calculations,  and  that  the  liability  of  the  State  is 
ever  known,  or  can  be  predicted  with  almost  absolute  certainty,  but 
I  think  that  a  little  consideration  will  show  that  this  is  not  the  case. 
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The  immediate  cost  could  easily  be  determined.  The  number 
of  persons  above  65  years  of  age  at  the  last  census  in  1891,  in 
England  and  Wales,  was  1,372,602,  and  in  Scotland  203,096, 
together  1,575,698.  If  the  population  remained  stationary  the 
net  cost  every  year  would  be  1,575,698  multiplied  by  £13,  or 
£20,484,074,  exclusive  of  the  cost  of  management.  From  this 
last,  even  suppose  there  would  fall  to  be  deducted  the  whole  sum 
spent  in  outdoor  relief  at  present,  say  £4,000,000,  the  sum  left  is 
sufficient  to  deter  any  Government  from  undertaking  it ;  but  it  is 
well  known  that  the  population  is  not  stationary,  and  the  follow- 
ing figures  for  the  last  three  censuses  of  persons  above  65  years  of 
age,  corresponding  to  these  given  above,  show  how  rapidly  that 
population  is  increasing : — 


ISTl  1S81  1891 


Englaud  and  Wales,  1,078,163  1,188,(»44  1,372,602 

Scotland,  174,003  185,297  20.3,096 


1,252,166      :      1,37.3,941  1,575,698 


It  is  obvious  therefore  that  the  sum  mentioned  above  would 
gradually  increase,  although  it  is  but  fair  also  to  bear  in  mind  that 
there  would  be  a  larger  number  to  bear  the  cost. 

Here  you  have  a  gigantic  scheme  at  enormous  cost,  to  do  for  the 
people  what  at  least  four-fifths  of  the  people  are  doing  for  them- 
selves, and  which,  if  done  for  the  remaining  fifth,  would  not  meet 
the  necessities  of  their  case  nearly  so  well  as  the  present  provision 
under  the  Poor  Law. 

I  need  not  repeat  the  arguments  which  have  been  used  through- 
out this  paper  against  interference  by  the  State,  either  in  this 
wholesale  or  in  Mr.  Chamberlain's  more  retail  fashion,  but  1 
cannot  forbear  giving  you  three  of  the  conclusions  arrived  at  by 
the  Committee  of  the  Society  of  Inspectors  of  Poor  for  Scotland, 
in  a  report  issued  by  them  in  1893  on  the  subject  of  Old- Age 
Pensions  and  Pauperism,  in  which  some  of  the  arguments  above 
given  are  recapitulated.  Their  objections  to  such  Pension  Schemes 
as  Mr.  Booth's  are  as  follows  : — 

a.  "There  would  be  no  control  or  supervision,  as  at  present 
^'  exists  under  the  Poor  Laws.  The  idle,  dissolute,  drunken,  and 
**  depraved,  entitled  to  a  pension,  would  drink  or  dispose  of  it  as 
"  soon  as  received,  and  be  as  destitute  as  ever ;  could  move  about 
^'  as  they  thought  fit    and  defy  all  authority ;   there  would  be 
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*'  almost  a  licensed  system  of  begging  to  all  who  cared  to  go  on 
"  the  tramp.  Without  doubt,  tramps  would  be  more  plentiful, 
*'  and  the  public  more  annoyed  than  at  present.  But  the  prin- 
'*  cipal  objection  to  any  of  the  Old- Age  Pension  Schemes  is  that 
**  few  of  the  paupers  above  65  years  of  age  chargeable,  could 
"  at  any  time  of  their  history  comply  with  the  conditions  laid 
"  down  by  the  authors  of  the  schemes." 

h.  "  It  would  largely  tend  to  break  the  parental  tie  and  liability 
**  of  children  to  support  their  aged  and  decayed  parents,  already 
"  far  too  loosely  carried  out.  Sons  and  daughters,  who  are  now 
"  forced  by  law  to  contribute  to  their  support,  would  no  longer 
"  have  any  care  or  thought  for  their  parents.  As  a  writer 
"  states : — *  It  suppresses  the  family,  and  weakens  the  natural 
"  *  obligations,  which,  once  loosened,  are  not  easily  bound  up  again. 
**  *  It  is  the  experience  of  every  one  who  has  closely  studied  the 
*'  '  habits  of  the  people,  that  the  parental  obligation  which  springs 
'*  *  from  the  law  of  nature,  to  do  the  best  that  can  be  done  for 
*'  *  children,  is  very  universally  repaid  by  the  children  to  their 
'*  *  parents,  when  the  latter  are  old  and  no  longer  fitted  for  the 
"  *  battle  of  life.'  To  a  recognition  of  this  is  due  in  a  large 
'^  measure  the  fact  that,  in  Scotland  at  least,  the  aged  are  so  well 
"  cared  for,  and  that  so  few  aged  couples  are  found  spending  their 
"  waning  days  in  the  poorhonse." 

c.  "  That  it  is  a  libel  upon  the  Poor  Law  administration  of  this 
"  country  to  say  tliat  the  decent,  well-doing,  aged  man  and  wife 
"  are  huddled  into  the  poorhouse  to  end  their  days.  The  reverse 
"  is  the  case;  it  is  the  dissolute,  drunken,  and  depraved,  and 
"  those  who  cannot  take  care  of  themselves  outside,  who  are  sent 
"  to  the  poorhouse ;  while  the  hospital  of  the  poorhouse  is  the 
"  refuge  of  all." 

These  are  the  carefully-thought-out  conclusions  arrived  at  by  a 
body  of  experts  who  have  had  long  practical  experience,  and  who 
know  the  circumstances  fully,  and  they  are  therefore  entitled  to  be 
received  with  respect.  ^ 

Conclusion. 

And  now,  Gentlemen,  in  conclusion,  I  hope  that  this  address^ 
loaded  with  statistics  as  it  necessarily  has  been,  and  longer  than  I 
intended  it  to  be,  has  not  tried  your  patience  too  severely.  I 
confess  that  I  have  only  brought  it  within  its  present  limits  by 
omitting  some  points  which  might  have  made  the  argument  more 
complete  and  convincing. 

I  trust  that  the  discussion  of  the  subject  may  have  the  effect  of 
making  each   member   of  the  Actuarial  Society  take  a  greater 
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interest  in  the  deliberations  and  decisions  of  the  Treasury  Com- 
mittee on  this  subject  at  present  meeting  in  London. 

I  hope  the  final  Report  of  the  Committee  will  express  a  decided 
opinion  that  the  industrial  population  can  best  make  provision  for  old 
age  by  self-reliant  efforts,  such  as  they  are  now  largely  adopting,  and 
not  by  State  aid.  As  I  write  there  has  come  to  hand  the  following 
brief  report  of  a  meeting  of  the  Committee  held  this  month,  to 
the  following  effect: — **The  Committee  discussed  the  numerous 
"  schemes  which  had  been  sent  in.  They  were  inclined  to  think 
"  that  those  which  involved  compulsory  contributions  (after  the 
"  German  system),  and  those  which  involved  a  system  of  universal 
"  free  pensions,  without  any  kind  of  contribution,  or  evidence  of 
"  thrift  on  the  part  of  the  beneficiaries,  were  not  within  the  scope 
"  of  the  reference." 

This  clears  the  ground,  and  limits  the  reference  to  Voluntary 
Schemes. 

The  national  interest  which  has  been  created  in  this  question 
will  be  of  immense  advantage  if  it  leads  the  able  and  large- 
hearted  men  who  have  given  so  much  time  and  trouble  to  planning 
State-aided  pension  schemes — seeing  that  help  does  not  lie  in  that 
way — to  devote  their  talents  and  influence  to  the  encouragement 
and  betterment  of  the  existing  voluntary  thrift  agencies  of  the 
people. 

If  the  members  of  the  Society,  who  in  this  community  exercise 
a  great  influence,  adopt  the  views  I  have  advocated,  I  feel  sure 
that  much  good  will  be  accomplished  in  this  direction,  and  I 
also  feel  sure  that  they  will  not  thereby  show  less  sympathy 
or  take  a  less  interest  than  they  have  done,  in  trying  to  do  what 
they  can  to  help,  to  comfort,  and  to  relieve  the  aged  and  the 
suffering  poor. 
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APPENDIX. 

REPORT  BY  Committee  of  Edinburgh  Parish  Council  on 
Classification  of  the  Inmates  of  Craigleith  and  Craiglockhart 
Poorhonses^  irrespective  of  Hospital  Patients y  Children,  ond 
Lunatics. 

At  the  ordinary  meeting  of  the  House  Committee  of  the  E<linburgh 
Parish  Council,  held  on  Monday,  4th  May  1896,  a  Sub-Committee  was 
appointed  to  inquire  into  the  subject  of  Classification. 

The  Committee  elected  to  serve  in  this  matter  have  taken  much  trouble, 
and  have  made  wide  inquiries  on  this  subject.  They  have  visited  Dundee 
and  Glasgow,  where  a  certain  measure  of  classification  is  carried  out. 
They  have  written  to  all  the  Poorhouse  Governors  in  Scotland  (66  in  number), 
and  have  received  replies  from  60  of  them.  In  29  Poorhouses  no  classifi- 
cation is  attempted,  most  of  the  others  are  either  making  experiments  iu 
classification,  or  are  desirous  of  doing  so,  but  some  can  do  nothing  for  lack 
of  accommodation.  Your  Committee  feel  that,  in  Edinburgh,  we  are  in  a 
favourable  position  for  trying  something,  as  the  Council  is  iu  possession  of 
two  Houses,  and  thus  able  to  carry  out  entire  separation.  Classification, 
other  than  what  is  at  present  followed  out,  must  in  one  House  prove  a 
failure.  Nothing  but  discontent  would  be  the  result,  but  the  hoi)e  of  pro- 
motion to  a  better  House  would,  the  Committee  trust,  remove  in  some 
measure  the  popular  aversion  to  the  word  "Poorhouse,"  and  bring  a  ray  of 
sunshine  into  many  a  hopeless  life.  If  Edinburgh  succeed  in  this  attempt 
it  may  be  that  its  good  example  may  be  followed  throughout  Scotland. 

Further,  Councillors,  Inspectors,  Governors  would  thus,  i.e.  having  two 
Houses,  have  it  in  their  power  to  carry  out  a  system  of  testing  which  may 
have  a  good  effect  in  diminishing  pauperism,  and  calling  out  the  luiused 
powers  of  the  idle  and  vagrant  to  support  themselves. 

The  inmates  of  our  Poorhouses  are  at  present, roughly  speaking,  arranged  in 
two  classes.  Firntly. — The  sick  ;  the  aged  and  infirm  ;  children.  Secondly, 
— Test  cases,  namely — the  dissolute,  deserted  wives,  and  men  or  women 
whose  families  ought  to  Bup[>ort  them. 

We  take  for  granted  that  persons  whose  character  and  history  w^ould 
entitle  them  to  be  called  "  respectable,"  but  who,  through  no  fault  of  their 
own,  are  in  receipt  of  parochial  relief,  receive  that  relief  outside  the  House. 
For  various  reasons,  however,  some  of  these  [)eople  find  their  way  to  the 
Poorhouse.  There  are  also  in  the  House  inmates'who,  from  the  guarded  life 
they  lead  there,  and  through  being  removed  from  their  evil  surroundings 
and  temptations,  show  a  change  of  character,  which  in  some  cases  entitles 
them  to  be  viewed  and  treated  as  reformed. 

A  strong  feeling  has  arisen  all  over  the  country  that  Clasa  /.,  i.t.  aged  and 
infirm,  those  who  have  been  ratepayers,  and  those  who  have  led  respectable 
lives,  or  who  show  evident  signs  of  moral  improvement,  deserve  consideration, 
and  that  they  should,  as  far  as  possible,  be  separated  from  persons  of  a 
viciouB  character,  and  be  also  furnished  with  some  extra  comforts  and 
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privileges.     That  such  consideration  is  to  be  shown  would  surely  have  a 
salutary  effect  both  in  and  outside  the  Poorhouse. 

The  Committee  therefore  submit  the  following  proposals  for  the  considera- 
tion of  the  Council : — 

Firsthj. — That  Craigleith  should  be  chosen  as''  what  we  might  call  the 
**  privileged  "  House, — Craiglockhart  being  in  every  way  more  fitted  to  be 
the  test  House. 

Secondly. — The  privileged  classes  to  be — 

(1)  The  aged  and  infirm. 

(2)  Children  who  are  to  be  boarded  out. 

(3)  Wives  (and  children)  deserted  through  no  fault  of  their  own,  and 

not  considered  suitable  for  out-door  relief. 

(4)  Maternity  cases  whom  it  may  be  considered  desirable  to  send  to 

Craigleith. 

The  Committee  have  named  the  **  aged  and  infirm  "  as  a  class,  but  it  is 
well  known  that  many  of  those  wliose  age  would  entitle  them  to  extra  com- 
fort are  yet  by  their  conduct  and  language  unfitted  for  the  better  House. 
The  Committee  are  anxious  to  give  them  every  chance  and  inducement  to 
do  l>etter,  and  they  therefore  propose  to  place  them  in  Class  I.     Should, 
however,  any  of  the  inmates  of  the  Privileged  House  indulge  in  any  un- 
becoming conduct,  they  would,  when  this  conduct  is  reported  to  a  Relieving 
Committee  or  to  the  Members  of  the  Council  paying  an  ofiicial  visit  to  the 
House,  be  liable  to  be  at  once  transferred  to  the  Test  House,  namely, 
Craiglockhart.     It  is  not  proposed  to  disturb  the  old  people  who  may  have 
been  for  many  years  in  Craiglockhart,  and  unwilling  to  remove,  but  if  a  be- 
ginning were  made  the  end   in   view  would  gradually  be  accomplished. 
Doubtless  there  will  be  considerable  difficulty  in  making  selections  for  the 
Privileged  House.     Age  pure  and  simple  cannot  always,  as  we  have  shown, 
be  accepted  as  a  qualification,  neither  on  moral  nor  physical  grounds  ;  much 
of  the  work  of  the  House  being  done  by  aged  women,  and  of  course  each 
House  would  require  a  certain  number  of  able-bodied  men  and  women  to  do 
the  work  of  the  House.     The  fairest  way  would  seem  to  be  to  take  into 
consideration  age,  good  conduct  in  the  House,  and  such  knowledge  as  the 
Inspectors  can  acquire  of  the  applicant's  previous  history.     This,  with  the 
discriminating  powers  of  the  Relieving  Committees,  and  the  testimony  often 
sent  by  ministers  and  others,  should  do  much  to  make  the  scheme  practi- 
cable. 

Thirdly. — Privileges — 

(1)  Day  Rooms — Separate  day  rooms  to  be  provided. 

(2)  Visitors    twice    a   week  ;   greater    facilities    for   visiting    and 

receiving  visitors,  subject  to  the  discretion  of  the  Governor  ; 
and  to  be  allowed  to  attend  their  own  ])laces  of  worship. 

(3)  Clothing — Improvements  in  clothing. 

(4)  Diet — Greater  variety  in  diet,  to  be  afterwards  fixed  by  House 

Committee. 

At  present  the  aged  and  infirm  women  who  are  unable  to  go  down  to  the 
hall  for  meals,  eat,  sleep,  sit,  or  lie  in  bed  night  and  day  in  the  same  rooms, 
and  are  never  away  from  each  other.  This  must  be  great  thraldom,  and  we 
propose  that  each  fioor  should  be  provided  with  a  day-room,  where  the  old 
women  might  move  about  and  find  either  more  liveliness  or  greater  quiet ; 
and  where  those  able  to  walk  could  dine,  read,  or  work,  and  thus  bring  some 
Tariety  into  lives  that  may  have  had  little  to  brighten  them,  and  that  will 
probably  ere  long  end  in  the  Hospital. 

In  these  rooms  there  might  be  some  pieces  of  carpet,  footstools,  easy- 
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chairs,  and  small  tables.  There  might  too  be  some  small  cupboards  where  the 
old  people  could  keep  their  few  possessions.  It  would  remain  for  the 
Couucillors  in  visiting  the  Houses  t<>  suggest  any  other  alleviations  that 
might  occur  to  them  as  proper. 

The  Governors  and  Inspector  have  greatly  aided  the  Committee  by  giving 
exhaustive  statements  and  statistics  according  to  their  knowledge  of  the 
inmates. 

The  Councillors  will  observe  that  the  proposed  changes  can  be  effected  at 
little  expense ;  they  do  not  interfere  with  the  structure  of  the  buildings, 
and  only  require  some  planning  and  contriving  in  the  internal  arrangements. 

We  append,  for  the  information  of  the  Council,  the  statistics  by  which 
the  Committee  have  arrived  at  the  proposed  classillcation.  They  will  see 
from  this  Table  that  Craigleith  would  have  251  inmates,  as  against  333  at 
present:  and  Craiglockhart,  the  Test  House,  321,  as  against  239  in  October 
1806.  This  discrepancy  would  be  sure  to  right  itself  when  the  selection 
comes  to  be  made.  In  Craigleith  there  were  in  October  of  this  year  six 
married  couples,  three  of  them  aged,  but  only  one  was  recommended  by  the 
Governor  to  be  placed  in  the  tirst-class.  The  Committee  trust  that  the 
Council  will  give  the  proposed  arrangement  for  the  two  Houses  a  trial. 
They  feel  sure  that  they  will  thus  fulfil  the  instructions  of  the  Local  Govern- 
ment Board,  *'  that  Class  I.  should  be  retained  in  the  Poorhouse  by  kindness, 
and  that  Class  II.  should  be  repelled  by  strict  discipline  and  the  deprivation 
of  indulgence."  In  one  House  we  find  *' intemperate  *'  marked  against  the 
name  of  115  of  the  inmates,  which  shows  the  necessity  for  following  out 
the  advice  of  the  Board.  We  earnestly  hope  that  a  year  hence  it  may  be 
found  that  kindness  on  the  one  hand  and  firmucds  on  the  other  may  prove 
beneficial  to  the  poor,  the  r.ite]>ayers,  and  the  country  at  large. 

MARY  CARR  LEES, 

CoixvencT  of  Classification  Committee, 

29th  October  1806. 
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On  an  Investigation  into  the  Mortality 

of  the  Married  Females  of  the  Peerage. 

{Bead  before  the  Actuarial  Society  of  Edinburgh,  ^th  December  1894.) 

In  July  1880  there  appeared  in  the  Journal  of  the  Institute  of 
Actuaries  certain  "  Eemarks  as  to  the  Influence  of  Marriage  on  the 
Death-Kates  of  Males  and  Females,  ahridged  from  Dr.  James 
Stark's  Letters  to  the  Registrar-General  of  Births,  Deaths,  and 
Marriages  in  Scotland"  {JJ.A,  xxii.  233).  In  these  letters  Dr. 
Stark  compares  the  mortality  of  the  married  and  unmarried 
females  at  different  ages  in  Scotland  in  the  years  1861  and  1862  ; 
and  calls  attention  to  the  fact,  that  the  excessive  mortality  of  the 
former,  as  compared  with  that  of  the  latter  class  of  lives,  appears 
to  be  confined  to  the  ages  under  thirty  years.  He  offers,  as  an 
explanation  of  this,  the  great  danger — well  known,  as  he  says,  to 
every  medical  practitioner — which  attends  the  delivery  of  the  first 
child ;  and  then  proceeds  to  demonstrate  its  effect  by  means  of 
two  tables,  showing  (1)  "  the  number  and  ages  of  mothers  and  the 
number  of  children  which  they  had  on  the  birth  of  their  last 
child,"  and  (2)  the  "proportion  of  mothers  bearing  their  first 
child  to  every  100  mothers."  The  figures  given  in  the  former 
table  show  that  nearly  as  many  women  above  thirty  years  as  under 
that  age  bear  children ;  and  yet  the  marked  difference  between 
the  mortality  of  the  married  and  immarried  is  only  apparent  btlow 
that  age.  From  inspection  of  the  second  table,  which  shows  the 
number  of  mothers  bearing  their  first  child  to  be,  after  age  thirty, 
very  small  as  compared  with  those  under  that  age,  he  concludes 
that  not  only  is  the  view  that  the  risk  to  the  mother  is  far  greater 
at  her  first  confinement,  than  at  any  subsequent  delivery,  rendered 
almost  a  certainty,  but  that  the  increased  mortality  of  the  married 
females  is  almost  solely  due  to  this  cause. 

An  analysis  of  the  practice  of  Life  0£5ces  with  regard  to  female 
lives  will  be  found  in  the  Journal  of  the  Institute,  volume  xxix. 
p.  75;  and,  from  a  perusal  of  this,  it  will  be  seen  how  differently 
they  deal  with  this  extra  risk.  A  few  provide  for  it  directly  by 
charging  20s.  per  cent,  on  marriage,  or  lOs.  on  first  confinement, 
or  a  single  premium  varying  according  to  the  duration  of  marriage ; 
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others  by  charging  5s.  per  cent  per  annum,  either  throughout  the 
duration  of  the  policy  or  ceasing  at  age  fifty ;  while  many  charge 
no  extra  at  all. 

At  the  suggestion  of  Dr.  Sprague,  I  have  investigated  the 
mortality  of  the  married  ladies  of  the  peerage,  in  the  hope  that 
such  an  investigation  may  not  only  shed  further  light  on  this 
important  question,  but  prove  useful  in  other  ways.  I  have  to 
thank  Dr.  Sprague  for  not  only  suggesting  the  principal  lines  on 
which  such  an  investigation  should  be  carried  out,  but  also  for 
giving  me  the  benefit  of  his  advice  on  various  points  that  arose 
from  time  to  time. 

Of  the  various  works  which  contain  particulars  of  titled  families, 
in  only  one,  namely  Lodge's  Peerage,  are  to  be  found  the  dates  of 
birth  of  the  ladies  of  that  class.  This  was,  therefore,  the  principal 
source  from  which  the  data  were  extracted ;  but  I  had,  in  many 
cases,  to  refer  to  other  works  for  dates  that  were  not  given  in 
"  Lodge." 

As  an  Insurance  office  is  sometimes  asked  to  accept  as  evidence 
of  age  the  particulars  given  in  the  Peerage^  it  may  be  useful  to 
mention  one  or  two  points,  which  show  that  too  great  reliance 
must  not  be  placed  on  the  correctness  of  the  dates  found  there. 
In  several  instances,  in  course  of  comparison  of  the  dates  of  birth 
and  marriage  to  obtain  the  age  at  marriage,  the  inaccuracy  of  one 
or  the  other  was.  evinced  by  the  abnormally  low  age  at  which  the 
lady  was  apparently  married.  For  example,  in  one  case  the  life 
was  stated  to  have  been  bom  in  May  1843,  and  married  in  March 
1857 — that  is,  when  she  was  only  in  her  fourteenth  year.  As  I 
learned  from  the  editor  of  Lodge's  Peerage^  that  he  depends  entirely 
on  the  information  supplied  by  the  families  themselves,  and  has 
no  other  source  of  information  beyond  this,  I  wrote,  in  the  case 
referred  to,  to  the  present  holder  of  the  title ;  and  he  informed  me 
that  the  correct  date  of  birth  should  be  25th  August  1837,  making 
the  lady  nineteen  years  of  age  at  marriage.  Again,  in  some 
instances,  an  obvious  misprint  was  easily  detected  at  the  same 
stage  of  the  inquiry.  For  example,  a  lady  was  stated  in  one 
edition  to  be  bom  in  the  year  1800,  and  married  in  1814;  but, 
on  investigating  other  editions,  I  found  that  the  latter  date  was  a 
misprint  for  1841,  the  age  at  marriage  thus  being  forty-one  instead 
of  fourteen.  Again,  a  person  would  be  said  to  be  born  in  the  year 
1748,  where  it  would  be  obvious  from  the  dates  of  birth  of  the 
other  members  of  the  family  that  the  correct  year  must  be  1784. 
These  are  examples  of  the  sort  of  errors  that  are  brought  to  light 
by  a  careful  examination  of  the  work. 

In  dealing  with  the  very  numerous  cases  where  the  date  of  birth 
was  wanting,  it  may  be  useful  to  mention  that  it  was  generally 
possible,  by  an  inspection  of  the  adjacent  dates  of  birth,  to  obtain 
a  dose  approximation  to  the  true  date.     For  example,  suppose  a 
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member  of  a  family  is  stated  to  have  been  bom  on  20th  October 
1784,  and  his  next  younger  brother  on  19th  January  1788,  then 
the  year  of  birth  of  a  sister,  who  came  between  the  two,  and 
whose  date  of  birth  was  not  given,  may  fairly  be  taken  as  1786 
without  involving  much  error.  The  date  of  marriage,  too,  was 
often  not  given  in  "  Lodge  "  :  in  such  cases  Foster's  Peerage  proved 
very  useful.  The  compilers  of  the  latter  work  have  not  apparently 
been  content  with  inquiring  only  of  the  families  themselves  on  this 
pointy  but  have  obtained  elsewhere  the  required  dates,  when  not 
forthcoming  from  the  usual  source. 

The  next  point  to  be  considered  was  as  to  the  extent  of  the  data 
to  be  employed.  Taking  the  edition  of  the  Peerage  for  1887, 1 
wrote  cards  for  all  the  married  ladies  who  were  of  the  following 
relationships  to  the  then  holder  of  the  title,  viz.:  (1)  his  daughters, 
(2)  his  sons'  daughters,  (3)  his  sisters,  (4)  his  brothers'  daughters, 
(5)  his  father's  sisters,  (6)  his  father's  father's  sisters.  Wives 
were  not  included  unless  they  appeared  again  under  their  maiden 
family  name.  In  Lodge's  Peerage  each  male  member  of  a  family 
appears  in  his  order  of  succession  to  the  peerage ;  the  names  of  the 
sisters  of  each  being  placed  in  their  proper  order.  The  above 
classification  represents,  therefore,  in  most  cases,  the  order  in 
which  the  female  members  of  the  principal  branches  are  to  be 
found,  and  includes  the  names  of  most,  although  not  all,  the  ladies 
to  be  found  in  one  volume.  There'  are,  in  addition,  some  who 
have  married  members  of  the  peerage  class,  but  who,  not  being  by 
birth  of  titled  family,  do  not  appear  under  their  maiden  family 
name ;  also,  under  the  heading  '*  collateral  branches  "  are  recorded 
the  names  of  more  distant  relations  than  those  I  have  mentioned. 
I  considered,  however,  that  the  observations  would  be  numerous 
enough  for  the  purpose  without  these  :  they  could  be  included 
without  much  trouble  if  it  were  necessary  at  any  future  time  to 
supplement  the  experience. 

For  such  a  purpose  as  the  present,  it  is  of  course  essential  to 
carefully  consider  the  method  adopted  in  the  compilation  of  the 
work  fh>m  which  the  particulars  are  to  be  extracted  ;  to  see  that 
no  form  of  selection  is  allowed  to  disturb  the  conclusions  to  be 
drawn  from  an  examination  of  the  experience ;  which  disturbance 
might  result  from  either  the  omission  of  certain  of  the  sections  of 
lives  given  above,  or  from  the  inclusion  of  a  few,  the  record  of 
whose  names  depended  specially  on  their  survival  to  a  certain  date. 
For  example,  in  many  cases  the  names  of  the  peer's  father's  sisters 
were  omitted  altogether  from  the  section  relating  to  his  family,  or 
sometimes  only  the ''  surviving  aunts,"  as  they  were  designated,  were 
mentioned.  It  was  clear  that,  in  such  cases  as  these,  it  was  neces- 
sary to  refer  to  preceding  volumes  to  obtain  particulars  of  those 
who  died  earlier.  Again,  where  the  peerage  is  of  recent  creation, 
only  the  names  of  the  peer's  daughters,  or  grand-daughters,  are 
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recorded  \  but  the  necessary  omission  in  such  cases  of  his  other 
relations  would  not  cause  any  disturbance. 

I  found  that,  by  restricting  the  data  to  the  particulars  in  one 
volume,  the  time  for  which  a  large  proportion  of  the  lives  would 
be  under  observation  would  be  rather  too  short.  To  remedy  this, 
all  those  existing  at  31st  December  1886  were  continued  under 
observation  till  1892,  if  existing  at  that  date,  or  to  the  date  of 
their  death,  if  it  occurred  previously.  I  did  not  consider  it  neces- 
sary, however,  to  include  any  further  marriages. 

I  have  described  somewhat  fully  the  various  points  to  be  con- 
sidered, and  the  errors  and  omissions  to  be  guarded  against,  in 
employing  such  a  body  of  facts  as  that  contained  in  the  Peerage, 
as  the  recital  of  them  may  not  only  be  of  service  to  any  one  under- 
taking a  similar  investigation,  but  may  also  be  useful  to  those  who 
have  to  consult  the  volume  for  other  purposes. 

In  the  present  instance  I  have  followed  the  example  of  Dr. 
Stark,  and  considered  simply  the  mortality  of  females,  who  have 
married,  without  regard  to  whether  they  were  still  married  at  the 
time  of  their  death  or  had  previously  become  widows.  It  was 
pointed  out,  in  an  editorial  note  to  Dr.  Stark's  paper,  that  the 
inclusion  of  widows  would  disturb  the  conclusions  as  to  the 
mortality  attendant  on  child-bearing.  But  in  the  earlier  years 
after  marriage,  at  any  rate,  where  these  bear  a  very  small  propor- 
tion to  the  total  exposures,  the  principal  features  of  the  mortality 
cannot  be  appreciably  affected. 

The  number  of  lives  included  in  the  experience  was  2014,  of 
whom  1104  were  existing,  and  910  had  died;  and  the  total 
number  of  years  of  life  was  58,822.  The  method  of  tabulation 
adopted  was  that  recommended  by  Dr.  Sprague  in  his  paper, 
recently  read  before  the  Institute,  "  On  the  Tabulation  of  the  Facts 
extracted  from  the  Records  of  a  Life  Office  for  the  purpose  of 
investigating  its  Mortality  Experience."  {J.  I,  A,  xxxi.  205.)  The 
commencing  age,  or  age  at  first  marriage,  was  the  age  at  their 
nearest  birthday.  Where  the  date  of  marriage  happened  to  be 
exactly  equidistant  between  two  birthdays,  so  that  the  exact  age 
was  x+\  years,  the  commencing  age  was  taken  as  the  difference 
between  the  years  of  birth  and  marriage.  When  the  year  of  birth 
or  year  of  marriage  only  was  given,  the  birthday  or  the  date  of 
marriage  was  assumed  to  be  1st  July ;  so  that  the  commencing  age 
was  the  difference  between  the  years  of  birth  and  marriage.  The 
duration  was  in  all  cases  taken  to  be  an  integral  number  of  years. 
In  the  case  of  the  Existing,  the  observations  closed  on  the  anni- 
versaries in  1892  of  the  dates  of  marriage;  and  all,  therefore, 
were  really  under  observation  for  an  integral  number  of  years. 
In  the  case  of  the  Died,  the  duration  was  in  all  cases  n+ 1,  where 
n  is  the  integral  number  of  years  since  marriage.  When  the  year 
only  of  death  was  given,  it  was  assumed  to  have  taken  place  on 
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Let  July.  But  where  the  years  only  of  death  aud  marriage 
were  given,  and  n  is  the  difference  between  those  years,  the  dura- 
tion was  taken  alternately  as  n  and  n  +  l.  The  following  table 
gives  the  number  of  marriages  at  each  age  up  to  age  60,  and 
the  deaths  that  occnrred  in  eacb  year  for  fifteen  years  after 
marriage : — 
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It  Mrill  be  seen  from  the  above,  that  the  greatest  number 
of  marriages  occur  at  age  21,  and  that  a  rapid  diminution 
takes  place  after  age  28,  only  25  per  cent  of  the  total  number 
occurring  after  that  age.  Comparing  the  distribution  as  to  age 
with  that  of  the  geneiid  population,  we  observe  from  the  following 
table  that  the  spinsters  of  the  peerage  class  appear  to  marry 
at  rather  later  ages  than  among  all  classes. 

TABLB  IL 


1 
Age. 

Percentage  of  Total  Marriages. 

Peerage. 

Englaod,  1881. 
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1 
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Perhaps  the  most  important  use  that  can  be  made  of  this  investi- 
gation is  to  ascertain  to  what  mortality  a  female,  married  at  a 
certain  age,  is  subject  from  the  time  of  her  marriage  onwards. 
And,  in  the  first  instance,  I  shall  show  how  the  risk  is  affected 
by  the  time  elapsed  alone,  apart  from  any  change  that  may  be 
due  to  increased  age,  by  taking  lives  of  the  same  present  age, 
and  comparing  the  risk  to  which  they  are  exposed,  according 
as  they  have  been  married  one,  two,  three,  etc.,  years.  This 
can  be  most  conveniently  done  in  the  manner  adopted  by  Dr. 
Sprague  to  ascertain  how  the  rate  of  mortality  of  assured  lives 
is  affected  by  the  duration  of  assurance,  {JJ.A.  xv.  334) ;  namely, 
by  tabulating  the  Exposed  to  Risk  ai^d  Deaths  for  each  age  at 
marriage  and  each  year  thereafter ;  aijid  then,  having  calculated 
the  Expected  Deaths  by  a  table  exhibiting  rates  irrespective  of 
the  duration  of  married  life,  by  comparing  the  ratio  of  Actual 
to  Expected  Deaths  at  the  end  of  ohe,  two,  three,  etc.,  years 
after  marriage.  I  employed  for  thjis  purpose  tables  of  the 
nature  specified,  computed  from  the  present  observations,  and  the 
H^  table.  If  the  results  obtained  by  the  use  of  these  two  agree 
ill  their  principal  features,  I  think  we  shiskll  be  able  to  draw  conclu- 
sions from  them,  upon  which  we  may  siafely  rely.  By  this  means 
we  can  ascertain  whether  or  not  the  icommencement  of  married 
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life  is  attended  with  greater  risk  than  subsequent  periods ;  and 
from  this  conclude  whether  the  first  confinement  is  as  dangerous  as 
Dr.  Stark  would  have  us  believe. 

Columns  2,  3,  and  4  of  the  following  table  give  the  Exposed 
to  Risk,  Deaths,  and  Adjusted  Rates  of  Mortality,  computed  from 
the  present  observations  : — 
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0120 

0107 

•0089 

78 

190 

22 

•0900 

•1161 

•0806  -1211 

38 

1492 

9 

0090 

0122 

•0110 

•0092   79 

161 

14 

•0960 

•1193 

•0859 

•1326 

39 

1466 

9 

•0092 

•0123 

•0112 

0096 

i80 

139 

8 

•1060 

•1218 

•0912 

•1446 

40 

1442 

14 

•0093 

•0125 

•0114 

•0099 

!81 

123 

14 

•1180 

•1236 

•0966,     ... 

41 

1410 

14 

•0094 

•0127 

•0116 

•0103  ,  82 

104 

15 

•1800 

•1317 

•1020      ... 

42 

1365 

16 

•0096 

0129 

•0116 

0107 

83 

83 

12 

•1460 

•1453 

•1078,     ... 

43 

1328     11 

•0097 

0132 

•0117 

0112 

84 

67 

10 

•1600 

•1628 

•1146      ... 

44 

1301      8 

•0098 

•0134 

•0118 

•01 18 

85 

66 

15 

•1760 

•1866 

•1223'      .. 

45 

1263,   15 

•0099 

•0136 

•0121 

•0123 

86 

39 

6 

•1840 

•2121 

•1316.     ... 

46 

1220,   17    0100 

•0188 

•0124 

•0129 

87 

29 

2 

•1980 

•2370 

•1426      ... 

47 

1182'     9r0100 

•0139 

•0127 

•0134   88 

26 

5 

•2100 

•2582 

•1567      ... 

48 

1151:   12 

•0101 

•0140 

•0131 

•0140 

89 

20 

5 

•2200 

•2726 

•1705,     ... 

49 

1119      9 

•0102 

•0142 

•0135 

•0146 

90 

14 

4 

•2400 

•2760 

•1869 

••• 

50 

1089      6 

•01041  0145 

•0141 

•0151 

91 

9 

3 

•2700 

•2690 

•2049:     ... 

51 

1060     15 

•0106 

•0150 

•0147 

•0166 

!92 

6 

2 

•3000 

•2820 

•2239 

52 

1020 

10 

•0110 

•0156 

•0154 

•0161 

'93 

4 

•  •  • 

•3300 

•1797 

2486 

53 

987     Hi  0114 

•0164 

•0162 

•0167  i  94 

3 

«  ■  • 

•4000 

•1867 

•2642 

154 

953     16 

•0120    0174 

•0172 

•3174   95 

2 

•  ■• 

•4800 

•2086 

•2860 

55 

903     14 

•01271-0183 

•OIS4 

•0182  96 

2 

1 

'     6000 

•2562 

•8060 

56 

866,     9 

•0134, -0191 

•0196 

•0191  ,97 

1 

•  •  • 

•7600 

•3377 

•8268 

57 

841 

10 

•0139:  01991  0209 

•0201  ,  98 

1 

1 
910 

10000 

•5000 

•3458      ... 

1 

47,498 

445! 

1 

1 

1 

58,822 

1 

i 

I           1 

sss^^ 
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The  rates  of  mortality  in  column  4  are  those  obtained  after 
adjustment  by  the  graphic  method,  and,  for  the  sake  of  compari- 
son, I  have  added  in  columns  5,  6,  and  7  the  rates  of  mortality 
according  to  the  following  tables,  viz.,  H^,  Peerage  Females, 
obtained  by  Messrs.  Bailey  and  Day  {J.LA,  ix.  305)  and  adjusted 
by  Dr.  Thiele  {JJ,A.  xvi.  43),  and  Peerage  Males,  obtained  by 
Messrs.  Bailey  and  Day  (J.LA.  ix.  305)  and  adjusted  by  Dr. 
Sprague  {J.LA.  xxi.  432). 

I  calculated  then  the  Expected  Deaths  by  the  rates  given  in 
column  4  and  the  H^  table,  and  the  ratios  of  these  to  the  Actual 
Deaths.  As  would  be  expected,  these  ratios  at  individual  years 
after  marriage  were  too  irregular  to  give  any  indication  of  a  law  ; 
and  it  was  necessary  to  group  them  before  any  conclusions  could 
be  drawn  as  to  the  way  in  which  the  duration  of  married  life 
affects  the  death-rate. 

The  following  table  gives  the  results  after  grouping : — 


TABLE  IV. 


Expected  Deaths 

Ratio  of  Actual  to 

according  to 

Expected  Deaths. 

Tear  after 

Exposed  to 
Risk. 

Actual 

Marriage. 

Deaths. 

Table  III. 

H' 

(2)  +  (3) 
X  100 

(2)  -i-  (4) 
X  100 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

1 

2,014 

14 

13-3 

19-4 

106 

72 

2 

2,000 

20 

14-2 

20-1 

141 

100 

3 

1,980 

18 

161 

20-8 

119 

87 

4-6 

5,841 

60 

49-2 

64-5 

102 

78 

711 

8,974 

80 

83-5 

106-8 

96 

76 

1219 

11,996 

108 

113-9 

152-0 

95 

71 

29-28 

10,346 

105 

113-0 

155-7 

93 

67 

29-34 

5,298 

71 

77-3 

107-6 

92 

66 

35-39 

3,493 

67 

70-2 

961 

95     ,      70 

40-51 

5,322 

210 

203-3 

267-6 

96 

78 

Totals, 

57,164 

743 

7530 

1010-6 

99 

74 

Examining  first  column  5  of  the  above  table,  we  see  that  the 
ratio  of  Actual  to  Expected  Deaths  is  highest  in  the  second  year 
after  marriage ;  that  it  rapidly  diminishes  till  about  the  sixth  year ; 
and  from  that  time  onwards  remains  practically  constant ;  while 
the  ratio  in  the  first  year  is  shown  to  be  less  than  that  of  the  next 
few  years,  but  rather  higher  than  at  subsequent  periods. 

Turning  now  to  column  6,  we  find  that  the  progression  of  the 
ratios  there  given  follows  closely  that  of  the  previous  column.  We 
again  notice  that  the  most  dangerous  period  of  married  life  appears 
to  be  the  second  year,  and  that,  after  diminishing  rapidly  for  a  few 
years,  the  ratios  remain,  as  we  should  expect,  practically  constant. 
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The  only  noticeable  difference  between  the  two  columns  is  that  the 
ratio  of  the  first  year  is  here  rather  lower  in  comparison  with  later 
years  than  in  the  previous  case,  and  that  the  diminution  ceases 
rather  sooner. 

But  for  the  well-known  dangers  attending  child-birth,  we  might 
possibly,  with  the  present  arrangement  of  the  facts  according  to 
duration,  be  able  to  trace  to  some  extent  the  effect  of  the  selection 
exercised  by  marriage.  By  merely  weeding  out  and  leaving 
amongst  the  unmarried  those  who  are  suffering  from  acute  or 
exceptionally  dangerous  diseases,  or  those  who  are  on  their  death- 
bed, marriage  must  lighten  the  average  mortality  of  those  who  con- 
tract it ;  and  we  might — apart  from  the  risk  I  have  referred  to — 
expect  to  find  this  more  forcibly  brought  out  in  the  earlier  years 
of  married  life.  The  death-rate  would  be  lowest  in  the  first  year; 
increasing  in  the  next  few  years  until  an  ultimate  rate  was  attained ; 
the  mortality  still  being,  however,  less  than  that  of  the  unmarried 
class,  because  the  effect  of  the  inclusion  of  many  of  the  selected 
lives  would  continue  to  the  end  of  the  table. 

Whether  this  selection  would  have  any  very  appreciable  effect  in 
making  the  mortality  of  the  married  lighter  in  the  first  few  years 
after  marriage  than  at  subsequent  periods,  or  not,  it  is  clear  from  the 
above  table  that  there  is  some  more  powerful  influence  on  the  death- 
rate  acting  in  the  opposite  direction  ;  and  to  such  an  extent  that, 
instead  of  the  increasing  ratios  we  might  look  for,  we  find  them 
to  be  for  the  first  few  years  considerably  above,  and  afterwards 
diminishing  to,  those  at  later  periods  of  married  life.  We  might 
at  once  assign  as  this  important  factor  the  additional  risk  attending 
the  first  confinement ;  but  it  is  better  to  first  give  some  informa- 
tion as  to  the  relative  frequency  with  which  this  takes  place  in 
each  year  after  marriage.  For  this  purpose  I  have  extracted  the 
following  table  from  Dr.  Duncan's  work  on  Fecundity,  FertilUyy  and 
Sterility,  giving  the  number  of  wives  married  at  different  ages  who 
bear  their  first  child  in  each  year  : — 
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TABLE  V. 


Year  after 

Number  of  Wives. 

Marriage. 

Mother's 

Age  at  Marriage. 

Total. 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

1 

94 

325 

126 

44 

15 

4 

•  «  • 

608 

2 

409 

1259 

533 

135 

49 

3 

2 

2390 

3 

83 

202 

88 

45 

17 

2 

437 

4 

25 

50 

35 

12 

10 

1 

133 

5 

8 

31 

13 

8 

1 

61 

6 

13 

10 

3 

3 

3 

32 

7 

5 

14 

6 

1 

1 

27 

8 

5 

3 

1 

3 

12 

9 

1 

3 

I 

5 

10 

2 

3 

•  •  • 

5 

11 

•  •  ■ 

1 

•  •  a 

1 

12 

•  •• 

1 

2 

3 

13 

2 

1 

1 

4 

14 

1 

I 

2 

15 

k.. 

•  •  • 

•  •  • 

16 

1 

•  •  • 

I 

17 
18 
19 

•  •  ■ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1 

•  •  • 

•  •  • 

1 

649 

1905 

809 

251 

96 

10 

2 

3722 

Some  remarks  upon  this  table,  which  was  compiled  from  the 
Edinburgh  and  Glasgow  Registers  of  1855,  will  be  found  in  Dr. 
Sprague's  paper,  "  On  the  Probability  that  a  Marriage  entered  into 
at  any  age  will  be  Fruitful"  (JJ.A,  xxv.  169). 

One  can  hardly  fail  to  notice  the  striking  resemblance  in  the 
general  features  of  the  above  with  those  of  Table  IV.  Besides  con- 
firming the  conclusion  that  the  high  ratio  of  the  second  year  is  due 
to  the  greatest  number  of  first  births  occurring  then — the  average 
time  intervening  between  marriage  and  the  birth  of  the  first  child 
being  about  seventeen  months — a  comparison  of  the  two  tables 
affords,  I  think,  a  clear  explanation  of  the  decreasing  ratios  in 
Table  IV.  In  the  fourth  year  we  see  a  great  diminution  in  the 
number  of  wives,  who  then  bear  their  first  child;  and  a  corre- 
sponding feature  is  found  in  the  mortality.  Also,  when  that 
period  after  marriage  has  been  reached,  when  no  first  births 
occur,  or  when  the  number  has  become  very  small,  the  effect  is 
observable  in  Table  IV.,  where  the  ratios  have  become  practically 
constant. 

Although  the  entrants  at  the  higher  ages  are  comparatively  few,  the 
results  in  Table  rv.  may,  to  a  certain  extent,  be  affected  by  including 
those  who  are  past  child-bearing ;  and  it  may  be  as  well  to  exclude 
the  older  lives.     It  might  have  been  useful  to  tabulate  the  ratios 
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of  Actual  to  Expected  Deaths  for,  say,  quinquennial  groups  of  ages 
at  observation,  but  the  facts  are  not  numerous  enough  for  this. 

The  following  table  shows  the  ratios,  after  grouping,  for  ages  16 
to  45  inclusive ;  and  in  order  to  see  if  similar  results  are  obtained 
when  the  ages  are  within  smaller  limits,  and  the  period  of  life 
examined  is  that  at  which  most  births  take  place,  I  have  shown 
also  the  ratios  for  present  ages  16-30.  As  there  were  no  marriages 
before  age  16,  figures  will  of  course  be  wanting  after  30  years  in 
the  first,  and  after  15  years  in  the  second  case. 

TABLE  VI. 


Present  Aqbs  16-45. 


Y«ar 

after 
MaiTiage. 


(1) 

1 

2 

3 

4-6 

7-10 

11-17 

18-30 


Totals, 


Deaths. 

Ratio  of  J 

Kxposed 

to 

Risk. 

Expected 

Actual. 

Expected  according  to 

8-T-4 
X  100 

Table  II. 

HF. 

(2) 

(3) 

(4) 

(6) 

(6) 

2,000 

14 

13-2 

19-2 

106 

1,983 

19 

141 

19-9 

135 

1,960 

16 

14-9 

20-6 

107 

5,744 

48 

48-3 

63-4 

99 

7,024 

59 

64-4 

83-3 

91 

9,849 

85 

90-8 

119-3 

94 

6,562 
35,112 

61 

621 

83  5 

98 
98 

302 

307-8 

4091 

XlOO 


(7) 

73 
95 
78 
76 
70 
71 
72 


74 


Present  Ages  16-30. 


1 

2 

3-^ 

7-12 

13-14 


Totals, 


1 

1,728 

13 

10-6 

15-8 

123 

1,664 

14 

11  0 

16-9 

127 

5,634 

43 

43-5 

59-2 

99 

3,846 

35 

34-9 

45  0 

100 

118 
12,990 

1 
106 

11 

1-4 

91 

101  1 

137-3 

105 

82 
88 
73 
75 
71 


77 


Beyond  the  fact  that  the  above  results  in  no  way  alter  the  con- 
clasions  at  which  we  have  already  arrived  from  Table  rv.,  I  do  not 
think  there  is  anything  farther  to  be  gathered  from  them.  The 
higher  mortality  is  perhaps  not  quite  so  forcibly  brought  out, 
especially  in  the  second  part  of  the  table.  If  this  slight  difference 
is  really  a  feature  of  the  mortality,  and  not  merely  an  irregularity, 
it  might  be  explained  by  the  fact,  that  we  are  now  considering 
that  period  of  life  at  which  most  births  occur ;  and,  while  the  risk 
of  the  first  birth  is  still  very  pronounced,  the  danger  attending 
subsequent  confinements  is  also  brought  out  to  some  extent, 
especially  in  the  second  part  of  the  table. 

In  an  inquiry  of  this  sort,  as  explained  by  Dr.  Sprague  {JJ,A. 
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xix.  412),  the  particular  groupings  of  yean  adopted  are  intended 
as  a  means  of  roughly  graduating  the  results.  Various  tentative 
groupings  are  made,  and  that  which  gives  the  greatest  regularity 
is  adopted.  Exception  to  this  mode  of  procedure  has  been  taken 
by  some,  on  the  ground  that  important  points  in  the  curve  may 
be  missed;  or  that — the  process  being  somewhat  arbitrary — the 
results  obtained  depend  upon  the  skiU  of  the  computer.  What- 
ever merit  may  attach  to  a  grouping  according  to  fixed  intervab, 
where  the  facts  are  numerous,  and  the  results  are  to  be  used  as 
a  basis  for  further  calculations,  it  is  clear  that  such  a  course  would 
be  of  very  little  use  where  there  is  a  paucity  of  data.  The  results 
for  combined  years  would  still  exhibit  considerable  irregularities ; 
and  we  should  be  no  nearer  obtaining  any  idea  of  the  true  form  of 
the  curve.  This  applies  especially  to  the  present  case,  where  the 
figures,  somewhat  limited  in  the  aggregate,  are  still  more  scanty, 
when  divided  up  according  to  age  and  duration.  We  must  be 
content  if,  by  a  judicious  grouping — according  to  no  fixed  intervals 
and  seemingly  erratic — we  can  get  rid  of  the  irregularities ;  and 
ascertain  in  this  way  the  principal  feature  of  the  table.  Some  of 
the  groups  adopted  must  necessarily  include  a  good  many  years, 
but  the  advantage  of  taking  smaller  groups,  and  thereby  making 
apparent  minor  points,  would  be  annulled  by  the  loss  in  regularity. 
There  would  be  nothing  to  guide  us  as  to  whether  these  points 
were  really  features  of  the  table,  or  merely  irregularities. 

Having  considered  the  changes  to  wliich  the  mortality  of 
married  females  of  the  same  age  is  subject,  according  to  the  time 
elapsed  since  marriage,  the  following  death-rates  for  a  group 
of  ages  at  entry,  show  the  combined  effects  of  the  duration  of 
married  life  and  increased  age.  The  Exposed  to  Risk  and 
Deaths  for  ages  18-31  at  marriage  are  shown  in  columns  2  and  3 
of  the  following  table ;  and,  in  column  4,  the  rates  of  mortality 
obtained  after  grouping  : — 

TABLE  VU. 


\ 


Year  after 
Marriage. 

Exposed  to 
Risk. 

Deaths. 

Bate  of 
MortaUty. 

(1) 

1 
2 

3-6 
7-10 
11-14 
16-19 
20-24 
25-30 

(a) 

1,760 
1,737 
6,810 
6,364 
6,663 
6,238 
6,334 
6,366 

(8) 

11 
16 
66 
53 
61 
68 
64 
60 

(4) 

•0063 
•0092 
•0081 
•0086 
•0090 
•0093 
•0101 
•0112 

Totals, 

39,242        1      368        |        ^0091 
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From  these  figures  alone  we  might  almost  be  led  to  suppose 
that  the  higher  mortality  at  the  commencement  of  the  table  is  due 
to  chance,  and  to  assume  the  rates  to  be,  if  ascertained  for  indi- 
vidual years,  practically  constant.  I  must  admit  that  I  thought 
that  the  above  table  would  have  exhibited  rather  more  clearly  the 
features  previously  brought  out.  The  only  reason  I  can  assign  for 
this  not  being  the  case,  is  that  allowance  must  be  made  for  the 
usual  increase  we  must  expect  as  the  lives  get  older.  We  find 
evidence  of  such  increase  after  a  few  years ;  and  we  learned  from 
the  previous  results  that  the  mortality  has  at  first  a  tendency  to 
diminish.  It  is,  therefore,  impracticable,  unless  the  facts  are  con- 
siderably more  numerous  than  in  the  present  case,  to  ascertain 
exactly  where  the  diminution  ends  and  the  increase  begins ;  but  I 
think  the  grouping  I  have  adopted  gives  some  indication  of  this. 

In  conclusion,  the  following  remarks  are  suggested  by  an  inspec- 
tion of  Table  lii.  and  the  diagram  illustrating  it.  Female  assured 
lives  constitute  a  special  class  of  their  own;  and  from  a  comparison 
of  the  present  rates  with  those  of  the  Peerage  Males  we  are  not  able 
to  draw  any  conclusions  as  to  the  additional  risk  of  married  female 
over  male  assured  lives.  In  the  Peerage  class  the  two  sexes  do 
not  show  the  same  difference  as  among  assured  lives.  Apart  from 
this,  it  may  be  of  interest  to  notice  the  similarity  between  columns 
4  and  5.  While  the  mortality  of  the  married  females  is  consider- 
ably lower  than  the  H^,  the  formation  of  the  two  curves  is  seen 
to  be  very  much  the  same.  This  might  be  expected,  as  it  is  gener- 
ally found  that  the  greater  proportion  of  insurances  on  female  lives 
are  effected  on  the  lives  of  married  women.  A  comparatively  rapid 
rise  from  ages  20  to  25  is  followed  by  a  mortality  nearly  con- 
stant from  25  to  50.  This  latter  feature  is  of  course  one  that  is 
found  in  most  experiences  of  female  lives,  but  it  is  rather  more 
marked  in  these  two  tables.  The  figures  I  have  brought  out  satis- 
factorily explain  it.  The  fresh  marriages  at  each  age  produce,  as 
shown  above,  a  tendency  in  the  death-rate  to  diminish ;  and  when 
we  are  dealing  with  a  table  irrespective  of  the  duration  of  married 
life,  the  mortality  does  not  increase  with  age  to  the  extent  it  would 
otherwise  do. 

These  result>s  show,  I  think,  that  an  insurance  on  the  life  of  a 
married  woman  should  be  considered  with  regard  to  the  time  for 
which  she  has  been  married ;  that  those  offices,  which  charge  a 
single  extra  when  marriage  has  been  recently  contracted,  are 
justified  in  their  practice ;  and  that  it  would  seem  to  be  advisable, 
in  the  case  of  unmarried  women,  to  allow  for  an  extra  premium 
on  marriage. 
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A  Description  of  certain  of  the  Principal 

Stock  Exchange  Sectirities. 

Many  valuable  papers  have  from  time  to  time  appeared  among  our 
own  Transactions  and  in  the  Journal  of  the  Institute  of  Actuaries 
bearing  upon  the  Ainounts  invested  by  Life  OflSces  in  various  securi- 
ties, and  the  rates  of  interest  yielded  by  such  investments  at 
different  epochs.  So  far  as  I  can  discover,  however,  with  the 
exception  of  a  short,  but  very  instructive,  paper  on  Railway 
Debenture  Stock  by  Mr.  Coles  in  the  15th  vol.  of  the  Journal, 
nothing  has  been  written  in  description  of  the  origin  and  character 
of  the  various  securities  which  are  usually  selected  for  the  invest- 
ment of  Life  Offices'  and  other  Funds.  Having  discovered  that 
many  others  besides  myself  have  experienced  difficulty  in  obtaining 
information  on  this  subject,  I  have  ventured  to  put  down  in  an 
elementary  way  the  results  of  my  own  research  in  regard  to  it. 

The  President  of  the  Institute  of  Actuaries,  in  his  Inaugural 
Address,  delivered  recently,  impressed  upon  his  hearers  the  im- 
perative necessity  foV  the  Actuary  being  now  a  practical  financier 
also,  and  I  am  sure  that  every  one  of  us  knows  sufficient 
about  the  difficulties  that  beset  the  investment  of  money  at  the 
present  day  to  fully  indorse  his  remarks.  No  one  can,  how- 
ever, it  seems  to  me,  be  a  "  practical  financier ''  without  having  an 
intelligent  knowledge  of  the  character  of  various  securities,  and 
it  is  my  desire  to-night  to  try  to  help  in  some  small  measure 
towards  the  attainment  of  that  knowledge. 

Intimate  acquaintance  with  the  outs  and  ins  of  the  various 
classes  of  Stock  Exchange  securities  is  no  doubt  obtained  only 
after  considerable  experience  in  dealing  with  them,  and  I  must 
content  myself  therefore  at  this  time  with  giving  such  information 
as  I  can  regarding  them,  in  the  hope  that  it  may  be  of  assistance 
to  those  at  least  who  are  on  the  threshold,  as  it  were,  of  the  subject. 

The  Securities  usually  dealt  in  by  Investors  may  no  doubt  be 

classified  in  many  different  ways.     We  may,  however,  for  our 

purpose,  arrange  them  into   three   groups,  namely, 

of  skiuSSS!'    ( 1 )  Those  usually  termed  the  "  Gilt-edged  "  or  Trustee 

Securities;  (2)  Those  which  are  not  usually  included 
in  the  first  class,  but  which,  all  the  same,  may  form  very  desirable 
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investments  for  the  funds  of  a  Life  Office ;  and  (3)  Tiiose  which  are 
of  too  speculative  a  character  to  be  classed  in  either  of  our  other  two 
groups,  and  which  are  therefore  unsuitable  for  the  investment  of 
Life  Offices'  Funds.  We  shall  deal  chiefly  or  almost  altogether 
with  the  securities  included  in  the  first  two  groups. 

The  rate  of  interest  yielded  by  an  investment  is  usually  a  very 
good  index  to  the  class  of  security  in  which  it  should  be  included. 
The  Rate  of  according  to  the  well-known  rule  that  a  very  high  rate 
Interest  an  of  interest  Signifies  a  weak  security.  In  fact,  any 
character  of  return  over  and  above  the  market  rate  is  generally  to 
xnveatment.  ^^  regarded  as  of  the  nature  of  a  risk  premium  rather 
than  as  interest. 

The  List  of  Investments  allowed  by  the  Trustee  Acts  will  show 
us  very  clearly  which  securities  are  to  be  included  in  our  first 
The  Trustee  g^oup.  The  List  for  England  differs  in  many  respects 
Acts.  from  that  for  Scotland,  and  this  may  perhaps  occasion 

Investments.  *     .        .  ••   .      .•      •  a  i.       /•  i.   j. 

confusion  m  regard  to  the  investments  of  some  estates. 
The  following  statement  will  show  (1)  which  classes  of  securities 
in  their  entirety  are  allowed  by  hoih  Acts;  (2)  Securities  allowed 
by  both  which  are  of  the  same  genus  but  of  different  species,  so  to 
speak;  and  (3)  Securities  which  are  allowed  by  one  or  other 
exclusively. 

I.  Securities  allowed  dy  both  the  English  and  Scotch  Acts. 

(a)  Government  Stocks  or  Public  Funds  or  Securities  of  the 
United  ELingdom. 

(6)  Stock  of  the  Bank  of  England. 

(c)  Securities  the  interest  of  which  is  guaranteed  by  Parliament. 

(d)  India  3  and  3|  per  cent.  Stocks. 

II.  Securities  allowed  by  both  under  varying  conditions. 

(a)  Debenture  Stocks  of  Railways  in  United  Kingdom : — 

England. — Where  not  less  than  3  per  cent,  has  been  paid 

on  Ordinary  Stock  for  past  ten  years. 
Scotland. — Without  any  such  qualification. 

(b)  Railway  Rent  Charge,  Guaranteed  and  Preference  Stocks : — 

England, — With  same  qualification  as  in  the  case  of 

Debenture  Stocks. 
Scotland, — Where   dividends   are   "cumulative"  and  a 

dividend  has  been  paid  for  the  past  ten  years  on  the 

Ordinary  Stock. 

(c)  Stock  of  a  Railway  leased  to  another  Company : — 

England, — If  the  lease  is  for  not  less  than  200  years  at 
a  fixed  rent. 

Scotland. — If  there  is  a  lien  retained  over  the  under- 
taking. 
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(i)  Stocks   of  Municipal   Corporations   issued   under   Act  of 
Parliament : — 

England. — Of  towns  of  over  50,000  inhabitants. 
Scotland, — Without  such  restriction, 
(e)  Debenture  Stock  of  Indian  Railways,  interest  of  which  is 
guaranteed  by  Government : — 

Scotland  only  allows  Loans  on  this  class  of  Stock. 

III.  Securities  which  are  allowed  by  one  or 

OTHER  exclusively. 

England. — Bank  of  Ireland  Stock. 

Indian  "  B  "  Annuities  and  "  D  "  and  «  C  "  Annuities 
of  the  East  Indian  Railway. 

Debenture  and  Preference  Stock  of  any  incorporated 
Water  Company  in  Great  Britain  which  has  paid 
for  past  ten  years  a  dividend  of  not  less  than  5  per 
cent,  on  its  Ordinary  Stock. 

Water  Trust  Stocks  of  towns  of  over  50,000  inhabi- 
tants, where  assessment  for  past  ten  years  has  not 
exceeded  80  per  cent,  of  the  amount  authorised. 
Scothnd, — Colonial  Bonds,  not  payable  to  bearer,  approved  by 

Court  of  Session. 

The  English  Act  permits  the  purchase  at  a  premium  of  redeem- 
able stocks,  but  prohibits  those  stocks  which  are  liable  to  redemp- 
tion at  par  or  other  fixed  rate  within  fifteen  years  of  the  date  of 
purchase,  or  which  stand  at  a  premium  of  15  per  cent,  above  the 
redemption  value. 

In  the  10th  vol.  of  the  Journal  of  the  Institute  of  Actuaiies  Mr. 
Bailey  states  what  he  considers  are  the  principles  to  be  observed 

in  investing  the  funds  of  a  Life  Office,  and  these  may 

be*ob^Jled*      help  US  in  selecting  securities  which  are  not  in  our 

Punds.**^"*^       first  group  and  which  may  be  suitable  for  inclusion  in 

our  second  group.     The  rules  given  by  Mr.  Bailey 

are  as  follows : — 

1.  That   the   first  consideration   should   invariably   be   the 

security  of  the  capital. 

2.  That  the  highest  practicable  rate  of  interest  be  obtained, 

but  that  this  principle  should  always  be  subordinate  to 
the  previous  one,  the  security  of  the  capital. 

3.  That  a  small  portion  of  the  total  funds  (the  amount  vary- 

ing according  to  the  circumstances  of  each  individual 
case)  should  be  held  in  readily  convertible  securities  for 
the  payment  of  current  claims,  and  for  such  loan  trans- 
actions as  may  be  considered  desirable. 

4.  That  the  remaining,  and  much  larger,  proportion  may 

safely  be  invested  in  i^Qurities  that  are  not  ^readily 
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convertible,  aud  that  it  is  desirable,  according  to  the 
second  principle,  that  it  should  be  so  invested,  because 
such  securities,  being  unsuited  for  private  individuals 
and  trustees,  command  a  higher  rate  of  interest  in  con- 
sequence. 
5.  That  as  far  as  practicable  the  capital  should  be  employed 
to  aid  the  Life  Assurance  business. 

Before  proceeding  to  examine  in  detail  the  securities 
chang^terma.    ^^^^  frequently  dealt  in  by  investors,  we  may  consider 
shortly  some  of  the  terms  most  frequently  made  use  of 
in  financial  circles. 

Governments  and  Corporations  issue  their  loans 
londi.^***""'     in  one  or  other  of  three  forms,  namely.  Stocky  Shares, 

or  Bonds, 
Stock  and  Shares  would  seem  to  imply  more  personal  interest 
than  Bonds  do  in  the  purpose  for  which  a  loan  is  raised. 

Stock  was  no  doubt  originally  the  name  given  to  the  capital  of 
the  loan  by  the  borrower.  It  is  that  whereon  he  is  to  trade  or  to 
carry  through  the  purposes  he  has  in  view. 

Shares  may,  on  the  other  hand,  be  said  to  be  the  same  capital 
from  the  lender's  point  of  view.  They  express  his  interest  in  the 
success  of  the  venture  for  which  the  capital  is  raised. 

Bonds  are  usually  taken  up  by  those  who  simply  desire  an  in- 
vestment, with  security  for  the  safe  return  of  their  capital,  without 
much  consideration  as  to  whether  or  not  the  borrower  is  very 
successful  in  the  enterprise  for  which  he  asks  the  loan. 

Consequently  the  return  on  the  capital  of  Stock  and  Shares 
usually  varies  with  the  variation  in  the  success  of  the  undertaking ; 
while  the  interest  on  Bonds  is  always  a  fixed  quantity.  Further, 
in  the  case  of  Stock  and  Shares  the  borrower  usually  does  not 
agree  to  repay  the  capital  at  any  time,  and  hence  the  value  of  the 
lender's  capital  at  certain  dates  will  depend  on  what  may  be 
realised  for  it  then  in  the  market,  and  will  vary  with  the  variation 
in  the  return  as  well  as  for  other  reasons.  Under  a  Bond,  on  the 
other  hand,  the  lender  binds  himself  to  return  a  certain  sum  at  an 
agreed-upon  date. 

Stock  and  Bonds  are  usually  nominally  for  fixed  hundreds  of 
pounds,  and  do  not  carry  liability  for  the  contribution  of  any 
further  amount  than  that  already  subscribed. 

Shares  may  be  for  any  sum,  and  may  be  fully  or  only  partially 
subscribed. 

*'  Shares  are  not  necessarily  converted  into  Stock  as  soon  as  they 
are  paid  up ;  they  may  exist  either  as  paid-up  shares  or  as  not  paid- 
up  shares.  But  as  regards  Stock,  that  can  only  exist  in  the  paid-up 
state.  In  popular  language,  however,  a  stockholder  in  a  railway 
is  known  as  a  shareholder,  and  in  law  he  possesses  so  much  of  the 
same  essential  character  that  a  bequest  by  a  testator  who  was  l^Qth 
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a  share  and  stock  holder  '  of  all  his  railway  shares '  was  held  to 
pass  the  Stock." 

As  we  have  already  said,  Stocks  and  Bonds  are  usually  for  even 
hundreds  of  pounds,  but  they  may  be  issued,  or  be  selling  in  the 

market  afterwards,  either  at  a  discount,  or  at  a  pre- 
Premium  At  Hii'un,  or  at  ^T,  If  the  credit  of  the  borrower  is  low, 
or^t*p«""''       he  may,  instead  of  offering  a  larger  rate  of  interest, 

agree  to  accept  less  than  the  nominal  value  of  the 
loan,  though  he  binds  himself  to  pay  interest  on  the  nominal 
amount  and  to  repay  the  loan  at  maturity  in  full.  On  the  other 
hand,  if  the  credit  of  the  borrower  is  very  good,  he  may,  instead 
of  reducing  the  interest,  require  a  premium  on  the  issue  price  of  the 
loan.  If  Stocks  or  Bonds  are  issued,  or  are  selling  in  the  market, 
at  their  nominal  value,  they  are  said  to  be  at  jHir. 

The  final  title  of  an  investor  to  an  interest  in  any 
Sciite.^^^'     public    fund   or  loan   is    called  a  Stock    or    Share 
Certificate. 

Inscribed  Certificates  are  those  having  the  name  of 
Ce^fiottcs."    ^^®   holder   inserted  in  them,  as   opposed  to  those 
payable  to  Bearer, 
Scrip,  said  by  some  to  be  an  abbreviation  of  the  word  subscription 
(but  more  probably  derived  from  scripivm)  is  applied  to  the  docu- 
ment certifying  payments  of  deposit  and  calls  prior  to 
^'  the  issue  of  the  final  certificate,  and  is  dealt  with  in 

that  form.  The  shares  of  all  new  companies  are  generally  issued 
as  Scrip  immediately  after  the  first  deposit  has  been  made,  and  are 
not  registered  till  some  of  the  calls  have  been  demanded.  Many 
foreign  railway  shares,  etc.,  continue  to  be  dealt  in  as  Scrip  even 
after  the  shares  have  been  fully  paid  up. 

Dividends  are  the  half-yearly  payments  of  interest  on  different 
..•.,  ,.    .  ..   Stocks  and  Shares:  and  are,  as  the  word  implies,  the 

DiviQcnQS  • 

shares  in  the  division  of  profits  accruing  from  Joint- 
Stock  Companies  in  general.  The  dividends  are  usually  remitted 
Dividend  ^  the  proprietors  by  orders  on  the  Company's  bankers. 

Warrants.        ^nd  these  orders  are  called  Dividend  Warrants. 

Coupons  (derived  from  the  French  "Couper")  are  Dividend 

Warrants  annexed  to  Bonds  for  certain  classes  of  loans,  generally 

of  Foreign  and  Colonial  Governments,  for  the  purpose 

oupons.       ^^  being  cut  offhy  the  holders  themselves  and  presented 
for  payment  as  they  fall  due. 

Ex-Dividend  is  a  term  used  to  show  that  the  buyer  of  Shares  or 
..  Ex-  Stock  or  Bonds  is  not  entitled  to  the  Dividend  then 

Dividend."       payable  or  about  to  fall  due. 

"Cum-  Cum- Dividend,  on  the  other  hand,  means  that  the 

Dividend."       buyer  is  to  receive  such  Dividend. 

There  are  many  other  terms  in  addition  to  the  above  iised  on 
the  Stock  Exchftpge,  such  as  Bull^  Bear,  Contango,  Sa^k:mTdationy 
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Time  Bargains,  etc.,  but  they  apply  chiefly  to  pure  speculations — 
virtual  gambling — on  the  rise  and  fall  of  Stocks,  and  we  need  not 
notice  them  here. 

We  may,  however,  refer  here  to  a  term  or  qualification  that  is 
frequently  applied  to  many  Stock  Exchange  Securities,  namely  the 
word  consolidaied.  We  have  "  Consolidated  Ordinary 
•oudited."  Stock,"  "Consolidated  Preference  Stocks,"  "Con- 
solidated Debenture  Stocks,"  and  so  on,  and  it  may  be 
well  to  explain  the  term  somewhat  fully.  It  will  be  found  from  any 
of  our  Dictionaries  that  to  consdidaie  means  to  unite  several  smaller 
pieces  into  one  solid  mass.  Hence  a  debtor  who  owes  twenty 
people  £100  each  on  some  security  may  get  some  one  creditor  to 
advance  him  sufficient  to  pay  off  all  the  others,  and  thereafter  he 
will  have  only  one  creditor  for  the  debt  of  £2000  in  place  of 
twenty  as  formerly.  In  this  way  he  consolid^Ues  his  debt.  Similarly 
a  Railway  Company  or  other  Corporation  may  consolidate  loans 
of  various  amounts,  raised  at  different  dates,  under  different  con- 
ditions, and  at  different  rates  of  interest,  into  one  loan  bearing  one 
uniform  rate  of  interest,  and  subject  generally  to  the  same  regula- 
tions and  conditions.  There  are  evident  advantages 
ConTOiidaSonf  ^^o  he  derived  both  by  the  borrower  and  also  by  the 

lender  from  consolidation.  As  regards  the  borrower 
— say  a  Railway  Company — it  is  much  easier  and  also  less  expen- 
sive to  manage  one  Stock  for  £1,000,000,  than  to  manage  ten 
separate  Stocks  of  £100,000,  each  requiring  separate  bookkeeping, 
and  having  perhaps  dividends  payable  at  different  dates.  The 
advantage  of  consolidation  to  the  lender  will  no  doubt  lie  chiefly 
in  the  improvement  of  his  investment — a  large  well-known  Stock 
beiug  much  more  likely  to  realise  a  readier  market  and  a  higher 
price  than  one  of  smaller  amount  which  is  infrequently  dealt  in, 
and  is  therefore  very  little  known  to  investors. 

Another  term  that  is  frequently  added  to  various  Stock  Ex- 
change Securities  is  the  word  "  Perpetual."    We  have 
stocks!*"*^"     "Perpetual  Preference  Stock,"  "Perpetual  Debenture 
Stock,"  etc.    The  term  simply  means  that  such  stocks 
are  irredeemable. 

It  may  not  be  out  of  place  to  point  out  here  that  the  quota- 
tion in  many  Stock  Lists  of  the  yield  of  redeemable  securities 
which  are  selling  at  a  premium  is  often  misleading,  owing  to  the 
fact  that  no  allowance  is  made  for  the  securities  being  payable  only 
at  par  on  redemption. 

With  a  view  to  discovering  which  classes  of  Securities  are  at 
present  most  open  to,  or  most  in  favour  for,  the  investment  of  Life 
Offices*  Funds,  I  annex  a  Table,  taken  from  the  Board  of  Trade 
Returns,  showing  how  the  amount  invested  by  all  the  Ordinary 
Life  Assurance  Offices  of  the  United  Kingdom  during  last  year 
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was  placed.  It  will  be  seen  from  this  that  Mortgages  decreased 
£372,520  in  amount,  and  Loans  on  Personal  Security  were  less 
by  £66,724  than  in  the  previous  year.  The  Surplus  Income 
invested  was  £7,926,564,  and,  adding  the  repayments  from  the 
two  heads  referred  to,  the  total  of  these  amounts  for  which  invest- 
ment was  actually  found  during  last  year  was  no  less  a  sum  than 
£8,365,808.  Our  Table  shows  that  as  much  as  24  per  cent,  of 
that  amount  was  invested  in  Debentures,  22  per  cent,  in  Stocks 
and  Shares,  15  per  cent,  in  Indian  and  Colonial  Government 
Securities,  and  13  per  cent,  in  Loans  on  Rates  (probably  of  Colonial 
Townships  chiefly) ;  or,  under  these  four  heads  together  three- 
fourths  of  the  whole  amount  invested  was  placed.  If  we  assume 
that  "Life  Interests  and  Reversions"  are  largely  composed  of 
Consols,  we  have  an  increase  in  the  year  of  about  £700,000  on 
British  Government  Securities,  making  the  total  amount  still  held 
under  that  head,  directly  or  indirectly,  by  British  Offices,  close 
upon  £10,000,000. 

INVESTMENTS  OF  ORDINARY  BRITISH  LIFE  OFFICES. 


Securities. 

Year  1894. ' 

Year  1805. 

Difference. 

Percentage 
of  (4)  of 

(I) 

(2) 
£ 

(3) 

(4) 

i»,  365, 806. 

£ 

£ 

Mortgages 

84,743,199 

84,370,679 

-     372,520 

... 

Loans  on  Policies 

10,270,509 

10,615,387 

+    344,878 

4-2 

1   Loans  on  Rates 

21,420,034 

22,527,487 

+  1,107,453 

13-2 

British  Government^ 
Securities       .     ./ 

4,868,072 

4,922,976 

+      54,904 

•5 

Indian  and  GoloniaH 
Securities       .     .  / 

15,654,471 

16,886,608 

+  1,232,137 

14-7 

Foreign  Securities 

4,162,339 

4,602,789 

+    440,450 

5-3 

Debentures 

27,012,987 

29,010,542 

+  1,997,555 

24- 

Shares  and  Stocks 

14,415,667 

16,226,370 

+  1,810,703 

21-6 

Companies'       Own\ 
Shares   •        •     •/ 

606,415 

620,709 

+      14,294 

•2 

Land    and    House 

Property,        and 

- 

14,781.487 

15,490,108 

+    708,621 

8-6 

Ground  Rents     .  j 

Life    Interests  and^ 
Reversions     .     .  j 

4,150,874 

4,806,687 

+    654,813 

7-8 

Loans  on  Personal^ 
Security         .     .  / 

1,551,254 

1,484,530 

-      66,724 

.•* 

£203,637,308 

211,563,872 

+  8,365,808 

203,637,308 

-    439,244 

£7,926,564 

£7,926,564 

9 

We  shall  now  describe  some  of  the  principal  Stock  Exchange 
Securities  in  detail.     And  first  of  all  we  have 
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British  Government  Securities. 

In  the  front  rank  of  the  "  Gilt-edged  "  Securities,  and  in  fact 
in  the  very  front  of  all  securities,  must,  without  doubt,  be  placed 
the  British  Government  Stocks.  In  examining  and  describing 
these  it  will  be  necessary  to  trace  to  some  extent  the  origin  and 
history  of  the  National  Debt,  and  we  shall  endeavour  to  do  this  as 
shortly  as  possible.  There  seems  the  more  reason  for  doing  so 
here  from  the  fact  that  there  is  really  some  difficulty  in  getting 
clear  information  regarding  many  points  connected  with  the 
National  Debt  which  should  be  of  the  greatest  interest  and  import- 
ance to  every  British  subject. 

In  earlier  times  loans  were  made,  not  to  the  nation,  but  to  the 
Sovereign.     Henry  vii.  borrowed  from  the  City  of  London  £4000, 

which  sum  he  punctually  repaid,  and  Queen  Elizabeth's 
Debt.  *  *****     exactness  in  repaying  loans  made  to  her  has  also  been 

noticed.  William  ill.  was  the  first  who  borrowed  money 
for  which  the  credit  of  the  nation  was  pledged;  and  in  169 A,  for 
the  first  time  in  our  history,  the  item  Interest  and  Management 
of  the  Public  Debt  appears  in  the  National  Accounts. 

In  its  earlier  history  the  National  Debt  was  "  Unfunded "  in 
•character — that  is  to  say,  it  consisted  simply  of  loans  which  the 

Government  had  borrowed  for  various  periods,  and 
Debt.""  *        which  it  was  bound  to  pay  off  at  certain  fixed  dates. 

As  its  indebtedness  increased,  however,  the  Govern- 
ment, in  order  to  avoid  the  inconvenience  and  anxiety  of  having 
to  provide,  by  borrowing  anew,  for  repayment  of  large  sums  falling 
due  perhaps  when  the  market  was  in  an  unfavourable  condition 

for  raising  money,  resorted  to  the  expedient  of  "fund- 
Debt.  ing*'  the  Debt,   a   practice  which  appears  to  have 

originated  with  the  Italian  Republics.  By  "  funding  " 
is  meant  simply  that  the  Government  undertook  to  pay  interest 
on  its  indebtedness  annually,  or  semi-annually,  at  an  agreed-upon 
rate,  but  reserved  to  itself  the  power  of  repaying  the  principal  only 
at  such  time  as  it  might  choose.  The  word  "  Fund  "  originally 
implied  the  special  taxes  or  "funds'*  set  apart  for  meeting  the 
charge  on  the  money  borrowed,  not,  as  now,  the  principal  of  that 

money  itself.  The  term  still  survives  in  the  expression 
Pu^d.***    *        "Consolidated  Fund,"  which  is  the  name  given  to 

that  part  of  the  National  Revenue  which  is  set  apart 
to  meet  chiefly  the  charges  for  interest,  etc.,  on  the  National  Debt. 
The  National  Expenditure  falls  under  three  Categories — 
(1)  The  Consolidated  Fund  Charges  (for  year 

to  31st  March  1895)  .     £26,642,421 

•  (2)  Army  and  Navy 35,445,000 

(3)  Civil  and  Miscellaneous  Services,  including 

Expense  of  Collection  of  the  Revenue        31,831,000 
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The  Consolidated  Fuad  Services  are  as  follows — 
For  Interest   on  National  Debt,   Annuities, 

Sinking  Fund,  Management  of  the  Debt,  and 

all  other  charges  connected  with  the  Debt     £25,000,000 
The  other  Charges  on  Consolidated  Fund  were 
as  follows  :— 

Civil  List    ....     £407,774 

Annuities  and  Pensions        .        316,758 

Salaries,  etc.  .  81,618 

Courts  of  Justice         .         .        514,633 

Annuities  and  Miscellaneous        321,638 


1,642,421 


Total  Consolidated  Fund  Charges    £26,642,421 

Consequent  upon  the  **  funding  "  of  various  loans  came  the  con- 
solidation of  the  national  indebtedness.  As  we  have  already 
noticed,  consolidation  makes  the  management  of  debt 
o?Debt?***°"  much  easier  and  also  less  expensive.  It  may  be  in- 
teresting to  state  that  the  first,  or  among  the  first,  con- 
solidation of  the  Government  Debts  was  undertaken  by  what  would 
nowadays  be  called  a  Syndicate.  Owing  to  Marlborough's  wars 
the  public  credit  had  sunk  to  a  low  ebb.  Floating  obligations  to  the 
amount  of  many  millions  were  selling  in  the  market  at  a  discount 
of  40  per  cent.  To  the  amount  of  over  nine  millions  of  pounds, 
they  were  bought  up  by  the  famous  South  Sea  Company,  which 
got  them  converted  into  Perpetual  Stock,  bearing  6  per  cent, 
interest.  In  addition,  the  Company  obtained  a  charter,  giving  it 
a  monopoly  to  trade  in  Western  Seas,  though  it  never  did  any 
trading.  In  1714  the  Government  owed  the  South  Sea  Company 
£10,000,000,  on  which  it  received  6  per  cent,  interest,  and  £8000 
for  management.  Two  years  later  interest  was  reduced  to  5  per 
cent.  Various  other  financial  operations  were  undertaken  by  the 
Company  on  behalf  of  the  Government,  until  the  total  indebtedness 
of  the  Government  to  the  Company  amounted  to  over  £37,000,000. 
Interest  on  the  whole  of  this  debt  was  ultimately  reduced  to  4  per 
cent.  For  the  privilege  of  carrying  out  these  financial  operations, 
the  Company  offered  Government  a  bonus  of  £7,000,000,  but  the 
money  was  never  paid,  as  the  "  bubble  "  soon  burst.  The  South 
Sea  Stock  and  Annuities  were  afterwards  all  either  paid  off  or 
converted  into  other  securities. 

In  1751  several  descriptions  of  English  Debt,  amounting  in  all 
to  over  £9,000,000,  were  consolidated  into  one  fund  bearing  a 

uniform  interest  of  3  per  cent.,  an  operation  which 

onto  •.  g^^^  origin  to  the  now  familiar  term  "  Consols  "  {i.e. 
Consolidated  Stocks).    Yarioas  other  stocks,  to  the  amount  of 
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nearly  £18,000,000,  were  consolidated  at  the  same  time,  forming 
the  commencement  of  the  3  per  cent,  reduced  Annuities.  These 
Stocks  were  largely  added  to  from  time  to  time,  until  they 
amounted  to  hundreds  of  millions. 

For  our  purpose,  it  is  unnecessary  to  follow  the  various  changes  in 
and  consolidations  of  the  Debt,  and  reduction  of  interest  thereon, 

which  have  been  given  effect  to  at  different  periods. 
uiT??rtion«i  We  shall  rather  deal  with  the  Debt  as  it  at  present 
2rent*date8       Stands.     It  may  be  interesting,  however,  merely  to 

glance  at  the  amount  of  the  Debt  at  various  points, 
and  at  the  causes  which  led  to  its  enormous  increase  at  certain  times. 
In  1688  the  whole  National  Debt  amounted  to  the  very  trifling 
sum  of  £660,000,  principally  in  the  form  of  terminable  annuities. 
During  the  reign  of  William  ill.  £15,000,000,  and  during  Queen 
Anne's  reign  £38,000,000,  respectively,  were  added  to  it,  making 
the  Debt  at  the  accession  of  George  i.  in  1714,  £54,000,000. 
Further  large  increases  were  made  at  various  times,  while  only  un- 
important decreases  were  effected,  so  that  at  the  commencement  of 
the  American  War  in  1775  the  Debt  stood  at  £128,000,000.  At 
the  end  of  the  American  War  it  was  just  about  doubled,  its  amount 

then  being  £250,000,000.  The  French  War  added 
Deb/iths''*^  the  enormous  sum  of  over  £600,000,000  to  the  Debt, 
amount.  ^^  ^^^^  January  1816  has  the  unenviable  distinction 

of  being  the  date  at  which,  during  its  whole  history, 
the  Debt  has  stood  at  its  highest  point.  Beckoned  according  to 
the  present  method  of  capitalising  annuities,  the  Debt  stood  at  that 
date  at  a  little  over  £900,000,000.  Contemplating  the  possibility 
of  the  National  Debt  increasing  to  £200,000,000,  Dr.  Price 
exclaimed,  "  One  cannot  reflect  on  this  without  terror  I "  What  would 
have  been  the  good  Doctor's  feelings  if  it  could  have  been  made 
known  to  him  that  it  would  by  and  by  rise  to  £900,000,000  ? 
Since  1817  considerable  reductions  have  in  one  way  or  another 
been  made  in  the  amount  of  the  funded  Debt,  so  that  at  31st 
March  1895  it  stood  at  £660,000,000  (still  further  reduced  at 
31st  March  1896  to  £652,500,000). 

It  may  safely  be  said  that  the  National  Debt  should  never  have 
reached  the  enormous  figure  it  did,  if  it  had  not  been  for  the 
insane  ways  in  which  most  of  the  loans  composing  it  were  raised. 
The  credit  of  the  Government  was,  no  doubt,  very  much  down 
when  they  borrowed,  and,  instead  of  paying  a  larger  rate  of 
interest  and  borrowing  at  ][>m\  they  paid  3  per  cent,  only,  and 
issued  the  loan  at  an  enormous  discount.  For  example,  in  1793  a 
3  per  cent,  loan  of  4  J  millions  was  offered  at  a  price  of  £72  per 
cent.,  the  Government  thus  making  itself  liable  for  £6,250,000. 
Between  1776  and  1785  for  £91,763,842  actually  borrowed  by 
Government,  £115,268,000  was  undertaken  to  be  repaid,  besides 
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bonuses  in  the  form  of  Terminable  Annuities  to  the  value  of 
£10,000,000.  No  wonder  the  country's  indebtedness  increased! 
Had  the  Government  borrowed  at  par  and  paid  interest  at  the 
rate  of  say  6  per  cent.,  instead  of  only  3  per  cent.,  the  annual 
charge  for  interest  would  have  been  higher  for  a  time,  but  the 
Debt  itself  would  have  been  less  in  amount  by  several  hundred 
millions  than  it  is,  and  it  would  have  been  a  very  easy  matter 
to  reduce  the  rate  of  interest  as  the  credit  of  the  Government 
improved. 

We  will  now  refer  to  the  component  parts  of  the  National  Debt 
National  Debt  ^  ^*  stood  at  31st  March  1895,  and  also  notice  the 
at  3zst  March  methods  that  have  been,  and  are  being,  employed  to 
^^^  lessen  its  amount. 

The  National  Debt  then  is  of  three  descriptions,  viz. : — 

I.  The  Funded  Debt^  made  up  of  the  following — 

(a)  £522,000,000  Consols  (Goschens),  interest  2f  till  1903, 

and  thereafter  2^  per  cent. 

{h)         4,650,000  2f  Consols. 

(c)        32,000,000  2|      „ 

{d)       11,000,000  borrowed   from  the  Bank  of  England  at 

various  times. 

{e)  2,600,000  borrowed   from  the  Bank  of  Ireland  at 

various  times. 

The  reason  that  there  are  three  different  descriptions  of 
Consols  is  that  in  1884  Mr.  Childers,  as  Chancellor 
of  the  Exchequer,  gave  the  holders  of  3  per  cent, 
consols  the  option  to  convert  each  £100  of  their  3  per 
cent.  Stock  either  into  £102  2f  consols  or  into  £108 
2  J  consols.  In  both  cases  the  Stocks  are  not  redeem- 
able until  after  5th  January  1905.  The  2\  per  cents, 
were  originally  created  by  Mr.  Gladstone  in  1853. 
In  1888  and  1889  Mr.  Goschen  compulsorily  effected 
the  conversion  of  the  remainder  of  the  old  3  per  cent. 
Stock  into  consols  bearing  2f  till  1903  and  2^  there- 
after. This  Stock  cannot  be  redeemed  till  1923,  and 
thereafter  at  par, 

II.  Terminable  AnnuUieSj  consisting  of — in  capital  value — 

{a)  £11,650,000  Life  Annuities. 

\h)      43,000,000  Savings  Bank,  Chancery  Fund,  and  other 
Annuities. 

III.  The  Unfunded  Debty  consisting  of  loans  borrowed  for  short 

periods,  and  represented  by  Exchequer  Bills,  Exchequer 
Bonds,  and  Treasury  Bills,  amounting  to  between 
£17,000,000  and  £18,000,000.     There  were  ftUo  Book 
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Debts  to  National  Debt  Commissioners  amounting  to 
£13,000,000. 

The  Government  are  also  primarily  responsible  for  (1) 
£41,000,000  Local  Loans  3  per  cent  Stock  which  was  created 
to  provide  advances  to  commissioners  and  other  local  authorities 
who  borrow  from  Government;  and  (2)  for  £1,700,000  guaran- 
teed 2J  per  cent.  Land  Stock  (Ireland). 

As  a  set-off  to  their  liabilities  it  should  be  stated  that  the 
Government  have  assets  valued  at  about  £25,000,000.  They  con- 
sist of  the  Suez  Canal  Shares,  estimated  at  £24,000,000,  and 
certain  annual  payments  from  the  Colonies  (for  instance  £35,000 
per  annum  by  the  Australian  Colonies  under  the  Imperial  Defence 
Act  1888),  valued  at  another  £1,000,000  in  all. 

Income  from  taxation  is  only  collected  gradually,  and  cannot 
therefore  supply  a  fund  for  meeting  the  immediate  expense  of  the 
Public  Service.  To  provide  for  such  expense  until  the  taxes  of 
the  year  are  gathered  in,  the  Government  are  empowered  to  issue 

Exchequer  and  Treasury  Bills,  and  Treasury  Bonds. 
Trcatuiy^Biiis.**  Exchequer  Bills  were  first  introduced  to  supply  the 
Treasury  Bonds.     ^^^^^  ^f  ^  circulating  medium  owing  to  the  scarcity 

of  metallic  money  during  the  great  re-coinage  of  1695.  They 
were  issued  at  first  for  sums  as  low  as  £5,  and  carried  7  J  per  cent, 
interest.  They  are  now  issued  for  sums  of  from  £100  to  £1000  ; 
as  a  rule  for  short  periods  only ;  and  they  bear  a  very  small  rate 
of  interest.  They  are  chiefly  serviceable  as  investments  for 
capitalists  who  are  reserving  their  funds  for  some  special  purpose. 

Exchequer  Bonds  were  introduced  by  Mr.  Gladstone  in  the  year 
1853  in  connection  with  the  redemption  of  the  annuity  payable  to 
the  South  Sea  Company  and  for  commuting  some  of  the  Public 
Stocks.  They  are  governed  in  many  particulars  by  the  same  rules 
as  are  applicable  to  Exchequer  Bills.  So  long  as  the  blank  for  the 
name  is  not  filled  up,  Exchequer  and  Treasury  Bills  and  Exchequer 
Bonds  are  all  payable  to  bearer. 

At  various  dates  in  the  history  of  the  National  Debt,  efforts 
have  been  made  to  reduce  its  amount.  At  the  time  of  issue  of 
„.  ,,     „    ^      many  of  the  earlier  additions  to  the  Debt,  a  Sinking 

Sinking  Funds,     t,*;--!  •it  in 

1?  una  of  1  per  cent,  was  provided,  so  as  gradually  to 
extinguish  the  amount  of  the  loan.  In  some  instances  it  was 
stipulated  that  the  Sinking  Fund  should  be  invested  apart  from  the 
Debt  and  be  allowed  to  accumulate  at  interest  so  as  to  discharge  the 
Debt  in  one  sum.  This,  however,  led  very  often  to  the  Sinking 
Fund  being  appropriated  by  the  Government  when  in  need  of 
money,  and  their  so  doing  raised  loud  and  bitter  protests  from 
many  quarters.  New  loans  were,  however,  always  raised  at  con- 
siderable expense,  and  it  seems  unreasonable  to  have  required  the 
Government  to  incur  such  expense  in  borrowing  anew  when  they 
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had  a  fund  at  hand  which  they  could  make  use  of.     True,  such 
appropriation  hindered  the  paying  off  of  the  debts  the  Sinking  Fund 
was  provided  to  extinguish,  but  it  also  prevented  the  contracting 
of  fresh  debts,  and  the  expense  connected  therewith,  so  that  the 
indebtedness  of  the  country  was  less  in  the  end  by  this  method 
than  by  the  other.     A  Sinking  Fund  fur  the  reduction  of  the 
funded  Debt  was  established  in  the  reign  of  George  I.,  but  after  a 
time  it  became  obsolete.     In  the  year  1786,  however,  a  "New 
Sinking  Fund "  was  established,  and  certain  Commissioners  (the 
Speaker  of  the  House  of  Commons,  the  Chancellor  of  the  Exchequer, 
Master  of  the  Rolls,  Accountant-General  of  Court  of  Chancery, 
and  the  Governor  and  Deputy  Governor  of  the  Bank  of  England) 
were  appointed  to  carry  its  object  into  effect.     This  Sinking  Fund 
originally  consisted  of  £1,000,000  annually,  but,  after  various 
modifications,  it  was  enacted  that  it  should  not  be  for  any  fixed 
amount,  but  should  be  derived  merely  from  the  surplus  revenue 
of  each  year.     The  fund  continued  in  force  in  this  shape  till  1875, 
when  another  "New  Sinking  Fund"  was  established  by  which 
ultimately  almost  £29,000,000  was  set  aside  for  the  annual  service 
of  the  Debt.     By  the  Sinking  Fund  Act  1875  the  annual  pay- 
ment  was   fixed   at   £28,000,000;  by  the   National   Debt  Act 
1887  it  was  reduced  to  £26,000,000;  and  by  the  National  Debt 
Act  1889  it  was  still  further  reduced  to  £25,000,000,  at  which 
sum  it  now  stands.     Out  of  this  fixed  annual  charge  are  paid  the 
interest  and  all  charges  for  management  of  the  Debt,  and  any  balance 
remaining  thereafter  is  applied  to  the  purchase  and  cancelment  of 
Stock.    The  Sinking  Fund  regulations  of  1 786  also  still  hold  good 
as  regards  any  balance  of  National  Revenue  being  applied  in  re- 
duction of  the  Debt.     The  Commissioners  also  get  handed  over  to 
them  several  miscellaneous  Receipts  (from  Land  Tax,  Composition 
of  Stamp  Duty,  Local  Loans  Restitution  Fund,  etc.),  which  last 
year  amounted  in  all  to  £300,000.     Terminable  Annuities  it  will 
be  seen  are  also  to  a  great  extent  Sinking  Funds, — each  payment 
of  annuity  being  composed  partly  of  interest  and  partly  of  repay- 
ment of  capital.     In  1866  Mr.  Gladstone  cancelled  Stock  bought 
with  £24,000,000  Savings  Bank  Deposits,  and   turned  it  into 
Terminable  Annuities  ending  in  1885.    The  annual  charge  was  by 
that  means  increased  to  £1,725,000  from  £720,000,  the  difference 
of  £1,005,000  being  in  reality  a  Sinking  Fund.     Mr.  Gladstone 
believed  that  the  nation  was  much  more  likely  to  pay  off  its  Debt 
more  speedily  in  this  way  than  by  a  direct  Sinking  Fund  charge. 

Besides  its  own  Debt,  the  British  Government  has,  for  various 
causes,  made  itself  responsible  for  either  the  principal,  or  the 
interest,  or  for  both  principal  and  interest,  of  Loans  to  India,  some 
of  the  Colonies,  and  even  some  foreign  countries.  For  instance, 
"  The  Canada  Guaranteed  4  per  Q^nt.  Bonds  "  were  issued  in  con- 
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nection  with  a  loan  for  the  construction  of  a  railway  between 
Quebec  and  Halifax,  and  the  interest  of  the  loan  is  guaranteed  by 
the  British  Government.  Again,  "  The  Turkish  Guaranteed  Loan  " 
was  raised  during  the  Crimean  War  to  give  Turkey  the  means  of 
carrying  on  hostilities  against  Eussia,  and  the  interest  of  it  is 
guaranteed  jointly  by  France  and  Britain. 

Regulations  as  to  Transfer,  etc.,  of  British  Stock. 

Stock  is  transferable  by  attendance  of  the  seller  or  transferor, 
either  personally  or  by  his  attorney,  at  the  Bank  of  England  to 
sign  the  transfer  form  made  out  in  the  Bank  books. 

Stock  Certificates  to  Bearer  can  be  obtained  in  amounts  of  £100, 
£200,  £500,  and  £1000,  at  a  fee  of  2s.  per  cent 

The  proprietor  or  his  attorney  must  attend  at  the  Bank  to  sign 
the  books  and  transfer  Stock  into  Certificates  to  Bearer.  Such 
certificates  may  be  re-inscribed  on  payment  of  Is.  per  certificate. 

Holders  of  English  Stocks  can  insert  a  name,  and  so  make  the 
certificate  "  nominal,"  in  which  case  it  cannot  be  re-inscribed  in  any 
name  other  than  that  so  inserted. 

'*  Nominal"  Certificates,  if  duly  indorsed,  may  be  exchanged  for 
Bearer  Certificates  on  payment  of  Is.  per  certificate. 

Indian  and  Colonial  Government  Securities. 

It  will  not  be  necessary  to  enter  fully  into  details  of  these 
Securities,  seeing  that  we  have  already  dealt  at  length  with  the 
British  Government  Stocks.  We  may,  however,  notice  very  shortly 
one  or  two  points  regarding  them. 

The  Indian  Government  Debt  is  of  two  classes :  (1)  The  Sterling 
Debt,  amounting  to  over  £100,000,000,  and  (2)  The  Rupee  Debt 

(known  as  "  Rupee  Paper  '*),  for  about  a  similar  amount, 
p^ir"  Tl»e  former  has  been  raised  in  this  country ;  the  latter  has 

been  raised  in  India.  More  than  lialf  of  the  total  Indian 
Debt  has  been  incurred  in  constructing  railways,  and  £30,000,000 
of  it  has  been  expended  in  irrigation  works.  The  greater  part  of 
the  Debt  is  thus  productive  in  character.  The  Sterling  Debt  is  held 
in  much  the  same  way  and  under  conditions  very  similar  to  those 
under  which  the  British  Government  Stocks  are  held.  The  Rupee 
Stock  can  be  held  in  Britain  either  in  the  form  of  Promissory  Notes 

or  as  Registered  Stock.  The  Promissory  Notes  are 
pi^e?"*'*       known  as  "Enfaced  Paper,"  when  a  notification  is 

printed  on  the  face  of  them  that  "  interest  is  payable 
in  London  by  draft  on  Calcutta."  The  fluctuating  character  of, 
and  the  tendency  to  further  serious  fall  in  the  value  of,  the  Rupee, 
taken  with  the  inconvenience  of  having  the  interest  payable  by 
draft  on  Calcutta,  renders  Rupee  Paper  an  undesirable  security  foy 
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an  investment  *  The  Indian  Debt — other  than  the  £upee  Paper 
and  India  Debentures — comes  within  the  Trust  Acts.  It  is,  how- 
ever, open  to  question  whether  it  is  really  entitled  to  the  distinction 
of  being  included  among  the  Trustee  Securities,  seeing  that  it  is 
not  directly  guaranteed  by  the  Home  Government. 

The  Colonial  Government  Loans  have  been  raised  in  some 
instances  under  authority  of  the  Imperial  Parliament,  and  in 
Colonial  Others  by  Acts  of  their  own  Legislatures.    They  have 

Government      been  contracted  in  most  cases  for  productive  works, 

*"*■  such  as  railways,  and  the  actual  strain  of  debt  is  there- 

fore not  so  heavy  in  their  case  as  it  might  appear  at  first  sight. 
The  loans  are  nearly  all  redeemable  at  fixed  dates,  and  many  of 
them  are  being  gradually  paid  off  by  Sinking  Funds  of  fixed 
annual  amounts.  Bonds  and  Debentures  are  also  in  many  cases 
being  redeemed  by  annual  drawings.  Thus  far  there  has  been  no 
instance  of  default  among  any  of  the  Colonial  Governments,  and 
accordingly  their  credit  is  generally  high.  Many  of  the  Australian 
Colonies  have,  however,  until  within  comparatively  recent  years, 
taken  rather  full  advantage  of  the  facility  for  borrowing  which 
this  high  credit  has  given  them,  and  as  a  result  they  are  only  now 
emerging  from  a  recent  severe  crisis. 

As  regards  transfer,  most  of  the  Colonial  Government  Securities 
follow  the  plan  adopted  by  the  Bank  of  England  with  regard  to 
transfer  of  British  Government  Stock.  A  few,  however,  follow 
the  plan  originally  inaugurated  by  Canada,  of  transfer  by  means  of 
deed  instead  of  in  the  Books  of  the  Stock. 

The  following  points,  among  others,  have  been  suggested  as 
worthy  of  consideration  in  connection  with  Colonial  Government 
Loans : — 

1.  The  favour  with  which  the  Public  Debt  of  a  colony  is  re- 
garded should  be  contingent  on  the  amount  of  debt  expended  on 
public  works  and  the  relative  reproductiveness  of  such  expenditure. 

2.  Although  the  mode  of  reckoning  debt  at  so  much  per  head 
of  population  is  to  a  certain  extent  fallacious,  it  is  yet  a  very 
important  factor  in  the  matter. 

3.  Existence  of  large  tracts  of  unalienated  lands  in  a  colony  is 
a  source  of  strength,  as  representing  latent  capital. 

4.  It  is  desirable  that  a  larger  portion  of  Colonial  Debts  should 
be  raised  in  the  Colonies  themselves,  as  large  annual  payments  for 
interest  to  be  remitted  to  this  country  must  eventually  be  the 
source  of  considerable  difficulty. 

Municipal  Stocks. 

Originally  Corporations  raised  what  money  they  required  on 
Mortgage,  but  this  method  was  found  very  inconvenient  and  expen- 
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In  the  above  total  capital  of  £985,387,355  is,  however,  included 
a  sum  of  £81,044,811  (or  over  8  per  cent,  of  the  whole)  of  merely 
nominal  capital  due  to  the  Conversion  and  Consolidv 
*of  Stocks"^  '  ^^^^  ^^  Stocks.  For  instance,  the  London  and  North- 
western Railway  Company  converted  their  4  per  cent. 
Debenture  Stock  into  new  3  per  cent.  Stock,  on  the  basis  of  equal 
income,  viz.,  £133,  6s.  8d.  of  new  Stock  for  every  £100  of  the 
old.  The  nominal  addition  to  the  capital  on  conversion  was  in 
this  case  upwards  of  nine  millions ;  but  of  course  the  dividend 
payable  on  the  increased  capital  was  the  same  in  amount  as  had 
been  formerly  payable  on  the  old  Stock.  Such  nominal  increases 
of  capital  are  known  as  "Watering"  of  Stocks.  The  term  is 
most  commonly  applied  to  the  splitting  up  of  the  Ordinary  Stocks 
into  Preferred  Ordinary  and  Deferred  Ordinary,  as  explained  here- 
after. 

There  is  no  liability  attaching  to  fully  paid-up  Shares  or  Stocks 
of  Railway  or  other  Companies  incorporated  by  Act  of  Parliament. 
The  chief  drawback,  however,  to  investment  in  the  Ordinary 
Stocks  of  Railway  Companies  is  the  great  liability  to  fluctuation 
in  the  dividends  from  year  to  year.  As  the  dividends  applicable 
to  the  Guaranteed,  Preference,  and  Debenture  Stocks  have  to  be 
met  before  any  dividend  is  payable  on  the  Ordinary  Stock,  it  is 
apparent  that  if  from  any  cause,  such  as  the  extensive  coal  strike 
of  1893,  the  earnings  of  the  Company  for  any  year  are  sensibly 
diminished,  the  result  must  affect  in  the  first  place,  and  perhaps 
alone,  the  Ordinary  Stockholders. 

In  terms  of  the  Companies  Clauses  Act  1863,  when  a  Railway 
or  other  Company  is  authorised  by  Special  Act  to  raise  additional 
Crcati  n  f  Capital,  it  may  do  so  by  the  creation  either  of  new 
Additional  Ordinary  Shares  or  Stocks,  or  new  Preference  Shares 
*P  ^  *  or  Stock ;  in  either  case,  if  the  existing  Ordinary 

Shares  be  at  a  premium,  the  first  offer  of  the  new  Shares  or  Stock 
must  be  made  to  the  existing  shareholders,  unless  the  Company 
determines  otherwise  before  the  issue  of  the  new  Shares  or 
Stock. 

Increases  of  capital  have  of  late  years  been  required  a  good 
deal  for  the  purpose  of  providing,  on  account  of  competition,  in- 
creased facilities  and  improved  means  of  conveyance  to  the 
travelling  public.  Such  increases  have  not  borne  proportionate 
increases  in  earnings,  and  consequently  the  surplus  of  Revenue 
available  to  meet  the  dividends  on  the  Ordinary  Stock  has  in 
most  cases  been  lessened  thereby.  This  is  a  further  objection  to 
investment  in  "  Ordinary  "  Railway  Stocks, 

itodve  thousand  millions  sterlinff,  and  we  see  that  the  Railway  Capital  is 
exactly  one- twelfth  of  that  total. 
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In  America,  it  may  be  mentioned  that  expenditure  for  the 
•>  Better-  purpose  of  improvement,  etc.,  of  existing  lines  is 
ments.**  called  "  Betterments,"  and  is  usually  charged  to  refcmue 
and  not  to  capital. 

Preferred  and  Deferred  Ordinary  Stocks. 

In  terms  of  the  "Eegulation  of  Railways  Act  1868,"  any  Com- 
pany which,  in  the  year  immediately  preceding,  has  paid  a  dividend 
on  its  Ordinary  Stock  of  not  less  than  3  per  cent.,  may,  pursuant 
to  the  Resolution  of  an  Extraordinary  General  Meeting,  divide 
their  Paid-up  Ordinary  Stock  into  two  classes,  to  be,  and  to  be 
called,  the  one  Preferred  Ordinary  Stock,  and  the  other  Deferred 
Ordinary  Stock. 

Preferred  and  Deferred  Ordinary  Stock  are  to  be  issued  only  in 
substitution  for  equal  amounts  of  Paid-up  Ordinary  Stock.  Pre- 
ferred Ordinary  Stock  is  allowed  by  the  above  Act  to  bear  a  fixed 
maximum  non-cumulative  dividend  at  the  rate  of  6  per  cent,  per 
annum;  while  the  Deferred  Ordinary  Stock  receives  the  balance 
of  dividend  payable  on  the  Ordinary  Stock  over  and  above  the 
fixed  rate  payable  to  the  Preferred  Ordinary  Stock. 

Taking  the  Caledonian  Railway,  for  example,  we  find  that  a 
shareholder  may  at  any  time  require  the  conversion  of  £100  of 
Ordinary  Stock  into  £100  of  Preferred  Ordinary  Stock  and  £100 
of  Deferred  Ordinary  Stock.  The  Preferred  Ordinary  Stock  is 
entitled  to  a  dividend  at  the  rate  of  3  per  cent,  per  annum,  and 
as  the  Ordinary  Stock  last  year  received  a  dividend  of  5  per  cent, 
for  the  year,  the  dividend  on  the  Deferred  Ordinary  Stock  last 
year  was  2  per  cent.  Had  the  dividend  on  the  Ordinary  Stock 
been  3  per  cent,  the  Preferred  Ordinary  would  still  have  received 
its  3  per  cent,  and  the  Deferred  Ordinary  would  not  of  course 
have  received  any  dividend.  Had  the  dividend  on  the  Ordinary 
Stock  been  only  2  per  cent,  the  Preferred  Ordinary  Stock  would 
have  received  that  rate  also,  and  could  not  have  claimed  for  the 
1  per  cent,  short  paid  out  of  the  profits  of  any  subsequent  year. 

The  Caledonian  Railway  have  also  two  other  Deferred  Ordinary 
Stocks.  Deferred  Ordinary  No.  1  participates  pari  passu  with  the 
Ordinary  Stock  in  all  the  dividends  above  seven  per  cent.;  and 
Deferred  Ordinary  No.  2  in  all  dividends  above  9  per  cent. 
Neither  of  these  stocks  has  yet  received  any  dividend. 

Preference  Stocks. 

These  are  numerous,  and  very  varied  in  character.  Most  of  the 
Railway  Companies  have  several  classes  of  Preference  Stocks,  which 
have  been  created  at  various  times,  and  all  of  which  are  entitled  to 


70  A  Description  of  certain  of  the 

dividends  at  certain  fixed  rates  before  the  Ordinary  Stock  receives 
any  dividend.  Among  themselves,  these  Preference  Stocks  receive 
their  dividends  in  a  fixed  order,  but  all  of  them  come  after  the 
Debenture  Stocks.  Preference  Stocks  created  since  1859  are 
dependent  for  dividends  upon  the  profits  of  each  separate  year, 
but  this  arrangement  does  not  affect  pre-existing  Accumulative 
Stocks,  which  have  since  1859  been  funded  into  new  Accumulative 

Stocks.  By  "  Accumulative  Stocks,"  or  "  Stocks  with 
cumuutlvc.      Dividends  Cumulative,"  is  meant  that,  if  in  any  one 

year  there  is  not  sufficient  income  to  meet  the  claims  of 
these  stocks  for  dividend  at  the  rate  assigned  to  them,  they  can  claim 
for  unpaid  dividends,  or  unpaid  portions  of  dividends,  for  past 
years  on  the  income  of  subsequent  years.  Other  Preference  Stocks 
are  dependent  for  their  dividends  on  the  income  of  each  separate 
year,  and,  if  such  income  is  insufficient  to  meet  their  claims  in  full, 
they  cannot  claim  for  arrears  on  the  income  of  subsequent  years. 

The  Scotch  Trustee  Act,  it  will  be  seen,  allows  investment  only 
in  Cumulative  Preference  Stocks,  and  it  further  requires  that  such 
Stocks  shall  be  those  only  of  Companies  in  Great  Britain,  which 
have  paid  for  the  last  ten  years  a  dividend  (without  specifying  a 
rate)  on  their  Ordinary  Stock.  The  English  Act,  on  the  other 
hand,  allows  investment  in  any  Preference  Stocks  of  Kail  way 
Companies  of  the  United  Kingdom,  provided  such  Companies  have 
paid  for  the  past  ten  years  a  dividend  of  not  less  than  3  per  cent, 
per  annum  on  their  Ordinary  Stock. 

Debentures  and  Debenture  Stock. 

The  paper  by  Mr.  Coles  in  the  15th  vol.  of  the  J.LA,  on 
"  Kailway  Debenture  Stock "  has  been  already  referred  to,  and 
some  of  the  remarks  in  that  paper  will  be  reproduced  under  this 
heading.  The  fact  that,  as  shown  in  our  Table  on  page  57, 
24  per  cent,  of  the  total  sum  invested  last  year  by  the  Life 
Assurance  Companies  of  the  United  Kingdom  was  placed  in 
Debentures,  should  naturally  lead  us  to  examine  this  portion  of 
our  subject  somewhat  fully. 

In  Cavanagh's  Law  of  Money  Securities,  a  Debenture  is  defined  as 
an  instrument  in  writing,  generally  under  seal,  creating  a  definite 
charge  on  a  definite  or  indefinite  fund  or  subject  of 
a  DcbMiture.  Property  in  favour  of  a  given  person,  or  of  a  given  per- 
son and  his  order  or  bearer,  and  constituting  a  member 
in  a  series  of  similar  instruments,  each  entitling  the  original  holder 
thereof  .to  similar  rights.     Hence  a  Debenture  is  distinguished 

(1)  from  a  Mortgage,  which  is  an  actual  transfer  of  property ; 

(2)  from  a  Bond,  which  does  not  directly  affect  property;  and 

(3)  from  a  mere  charge  on  property  which  is  individualised,  and 
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does  not  form  part  in  a  series  of  similar  charges.  Speaking 
generally,  we  may  say  that  a  Debenture  is  a  promise  to  repay  at 
the  end  of  a  specified  period,  with  interest  meantime  at  an  agreed- 
upon  rate,  an  advance  secured  by  the  whole  property  of  the  "in- 
dividual or  company,  unless  anything  is  stated  to  the  contrary. 
Where  any  special  security  is  pledged,  the  term  "  Mortgage  De- 
benture "  is  generally  made  use  of. 

The  usual  form  of  a  Debenture  Bond  is  that  of  a  Mortgage 
deed  assigning  as  security  for  the  Loan  the  undertaking,  tolls  and 
-  sums  of  money  arising  under  the  Special  Act  of  In- 

Debenture  corporation.  The  Bond  is  transferable  by  deed  only, 
**°  *  duly  stamped,  the  consideration-money  being  stated 

therein,  and  the  transfer  registered  at  the  office  of  the  Company, 
within  a  certain  period  after  its  date. 

There  is  no  doubt  that  where  a  specific  Trust  has  been  created, 
Debentures  and  Debenture  Stock  afiford  an  investor  a  superior 
Security  Security,  not  only  from  the  fact  that  they  constitute  a 

afforded  by  first  charge,  but  also  because  they  give  him  the  ad  van - 
ures.  i^gg  Qf  ^  creditor,  and  do  not  saddle  him  with  the 
liabilities  of  a  shareholder.  Care  must  however  be  taken  in 
dealing  with  the  Debentures  of  commercial  companies  when  the 
undei-taking  is  valued  as  a  going  concern  ;  as,  in  case  of  a  falling- 
off  in  trade,  it  will  generally  be  found  that  mere  buildings  and 
plant  form  a  very  poor  security,  apart  from  the  business  itself. 

In  many  commercial  undertakings,  the  use  of  the  term  "  Deben- 
ture "  is  frequently  very  misleading.  Instead  of  some 
bcnture "  **  Specific  sccurity  being  pledged  for  the  debt,  as  would 
in*Jlrtain*^  Seem  to  be  suggested,  a  charge  over  the  general  under- 
circum.  taking  is  all  that  is  given,  with  the  result  that  assets 

nominally  mortgaged  are  notwithstanding  left  free  to 
be  dealt  with  as  formerly. 

Railway  Companies,  in  the  earlier  days  of  their  history,  used  to 
borrow  a  good  deal  of  their  capital  by  way  of  Debenture  Bonds, 
not  that  they  probably  contemplated  the  actual  repayment  of  the 
capital,  but  rather  with  the  idea  of  re-borrowing  when  the  Bonds 
matured.  Finding,  however,  that  difficulties  and  anxiety  very 
often  attended  the  re-borrowing,  especially  if  the  market  happened 
to  be  in  an  unfavourable  state  at  the  time,  they  ultimately  came 
to  adopt  the  expedient  of  "  funding  "  their  Debenture  Debt  under 
the  name  of  Debenture  Stock. 

In  terms  of  the  Companies  Clauses  Act  1863,  when  a  Company 
is  authorised,  by  its  special  Act  incorporating  that  Act,  to  create 
and  issue  Debenture  Stock,  it  may,  with  consent  of  the  proportion 
of  its  shareholders  named  in  its  special  Act,  or,  if  no  proportion 
be  named,  then  with  consent  of  three-fifths  of  its  shareholders, 
issue  Debenture  Stock  for  such  money  as  they  have  power  to  raise 
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on  mortgage, — the  rate  of  interest  to  be  as  fixed  in  the  Special 
Act,  or,  if  no  rate  be  named,  then  at  a  rate  not  exceeding  4  per 
cent.  Debenture  Stock,  with  the  interest  thereon,  forms  a  charge 
upon  the  undertaking  of  the  Company  prior  to  all  Shares  or  Stock 
of  the  Company. 

Interest  on  Debenture  Stock  has  priority  of  payment  over  all 
Dividends  or  Interest  on  any  Shares  or  Stock  of  the  Company, 
Interest  on  whether  Ordinary  or  Preference  or  Guaranteed,  and 
Debentures  ranks  uext  to  the  interest  payable  on  the  Mortgages  or 
ofot^er"  ^  Bonds  for  the  time  being  of  the  Company  legally 
Dividends.  granted  before  the  creation  of  such  stock,  but  the 
holders  of  Debenture  Stock  are  not  as  among  themselves  entitled 
to  any  preference  or  priority. 

Holders  of  Debentures  and  Debenture  Stock,  in  common  with 
other  shareholders,  have  the  right  to  examine,  at  all  reasonable 
times,  the  Register  of  Mortgages  of  the  Company ;  and  a  decision, 
given  only  a  few  days  ago,  proves  that  they  have  also  the  right  to 
make  a  copy  of  the  entries  in  such  Register. 

If  interest  on  Debenture  Stock  is  not  paid  within  thirty  days  of 
its  due  date,  any  one  or  more  holders,  holding  the  amount  prescribed 

in  the  special  Act,  and  if  no  amount  is  prescribed, 

o/'Ieccive*        then  one-tentli  of  the  amount  authorised  to  be  raised 

Faitor!'**^        on  Mortgage,  or  £  1 0,000,  whichever  of  the  two  sums  is 

the  smaller,  may  require  the  appointment,  in  England 

or  Ireland  of  a  Receiver,  and  in  Scotland  of  a  Judicial  Factor. 

Debenture  Stock  does  not  give  power  to  vote  at  meetings,  but 

shall  be  considered  as  entitling  holders  to  the  rights 

stock  does        and  powers  of  mortgagees  of  the  undertaking,  other 

powcrto vote.   ^^^^  ^bc  right  to  require  repayment  of  the  Principal 

Money  paid  up  in  respect  of  the  Debenture  Stock. 

Money  raised  by  Debenture  Stock  must  be  applied  exclusively 
in  paying  off  money  due  by  the  Company  on  Mortgage 
money^riifs'ed    or  Boud,  or  else  for  the  purposes  to  which  the  same 
sto?k.^*'**"'*    money  would  be  applicable  if  it  were  raised  on  Mort- 
gage or  Bond  instead  of  in  Debenture  Stock. 

It  was  decided  that  the  holders  of  Railway  Debenture  Bonds  had 
the  first  claim  on  the  net  earnings  of  a  railway,  without,  however, 

any  power  to  seize  the  fee-simple  of  the  land  on  which 
sto^khoMers  *^®  Railway  is  constructed,  or  in  fact  to  interfere  with 
S?°i"*^"*"**  the  carrying  capabilities  of  the  Railway.  Accordingly, 
or  interfere  Railway  Debenture  Stock  taking  the  place  of  Debenture 
S?RaSw«3^  Bonds,  the  holders  of  it  become  entitled  to  the  first 
claim  on  the  net  earnings  of  the  Railway  for  dividends, 
and  take  priority  in  that  respect  over  the  holders  of  the  Ordinary 
and  Preference  Stocks,  but  they  have  no  power  to  realise  their 
security  or  to  interfere  with  the  working  of  the  Railway. 
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Amount  The  amount  to  be  borrowed  by  Bailway  Companies 

be  borrowed  on  Debentures  is  usually  limited  to  one-third  of  their 
oaDebenturct.    Share  Capital. 

Dealings  in  Debentures,  as  distinguished  from  Debenture  Stocks, 
are  subject  to  the  following  Stock  Exchange  Side: — Bonds  and 
Stock  Debentures  of  Railways  in  Great  Britain,  Ireland,  and 

R^ie  M  to  ^^  'SoAi,  Indies,  shall  be  dealt  in  so  that  the  accrued 
deaiiocB  in  interest  up  to  the  day  for  which  the  bargain  was  done 
Debenturei.      ^  ^^j ^  ^^  ^^  buyer ;  but  bargains  in  Bonds  and 

Debentures  of  Colonial  and  Foreign  Railways  shall  include  the 
accrued  interest  in  the  price. 

Lloyd's  Bonds. 

In  dealing  with  Debentures,  we  are  naturally  led  to  consider  the 
form  of  security  known  as  Lloyd's  Bonds.  They  are  not  so  familiar 
to  investors  as  the  other  Stocks  we  have  been  dealing  with,  and 
the  reasons  that  they  are  not  more  dealt  in  seem  to  be  because 
they  are  to  some  extent  uncertain  in  their  nature — owing  to  their 
liability  to  forgery, — and  because  they  come  very  near  to  being  a 
means  of  evading  the  law. 

Though  by  the  "  Cheap  Trains  Act "  Railway  Companies  are 
prohibited  from  borrowing  money  otherwise  than  under  the 
provisions  of  some  Act  of  Parliament,  ''  there  is  no  rule  of  law 
or  Act  of  Parliament  to  restrain  them  from  the  exercise  of  the 
general  freedom  of  contract  enjoyed  by  private  persons.  They 
are  therefore  at  full  liberty  to  purchase  property  or  hire  workmen, 
etc.,  and  debts  so  incurred  avail  against  the  Corporation  as  they 
would  against  an  individual  debtor,  and  as  such  may  be  secured  by 
covenant  or  charge  on  property.  Thus  a  Railway  Company  may 
give  a  Bond  or  Debenture  binding  itself  to  repay  a  debt  for  work 
done  or  materials  supplied,  and  such  a  Bond  is  as  good  and  effectual 
as  a  security  issued  in  direct  pursuance  of  borrowing  powers.  An 
instrument  by  which  debts  of  the  nature  described  are  secured, 
whether  by  covenant  or  by  charge  on  property,  is  usually  called  a 
Lloyd's  Bond  "  (Cavanagh).  While,  therefore,  a  Lloyd's  Bond 
given  to  secure  a  present  advance  is  illegal  and  invalid,  it  will 
stand  good  if  given  to  secure  a  debt  other  than  for  money  ad- 
vanced, or  even  to  secure  a  debt  for  a  past  advance  which  has  been 
Ixma  fide  made  and  subsequently  applied  for  the  use  of  the  borrowing 
body.  Priority  of  claim  between  Lloyd's  Bonds  and  Statutory 
Debentures  appears  to  be  only  a  question  of  more  or  less  diligence. 
Originally  no  Coupons  were  attached  to  these  Bonds,  but  latterly 
Coupons  have  been  issued  with  them.  It  would  seem  to  follow 
from  what  is  here  stated,  that,  by  means  of  Lloyd's  Bonds,  the 
property  of  a  Railway  Company  or  other  body  corporate  might  be 
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indefinitely  charged  and  its  liabilities  indefinitely  increased,  even 
though  there  is  a  restriction  imposed  by  Act  of  Parliament  on  the 
borrowing  powers  of  the  Directors. 

Lien  Stocks. 

'*  In  its  most  general  signification  a  Lien  may  be  defined  as  a 
right  to  retain  possession  of,  or  judicially  realise,  the  property  of 
another,  so  long  as  a  debt  or  other  money  demand  due — either  in 
respect  of  such  property  or  otherwise — by  the  owner  to  the  person 
claiming  to  exercise  the  right  shall  remain  unsatisfied.  A  lien 
must  be  carefully  distinguished  from  a  Mortgage,  Pawn,  Assign- 
ment, or  Charge ;  in  common  with  these  latter  a  lien  is  a  security 
on  property,  and,  so  far  as  it  extends,  an  encumbrance  thereon, 
but  the  property  affected  by  a  mere  lien  is  never  in  any  way  during 
the  continuance  of  the  lien  transferred  to  the  person  holding  the 
same,  although  such  person  may  in  many  cases  be  entitled  by 
means  of  his  lien  to  have  the  property  transferred  or  realised  in 
his  favour"  (Cavanagh). 

Like  other  forms  of  property,  Railway  Lines  may  foim  subjects 
of  liens.  Sail  way  Lien  Stocks  seem  to  have  onginated  in  most 
cases  from  amalgamations.  On  the  transfer  of  a  smaller  line  to  a 
larger  Company,  the  shareholders  of  the  transferred  Company  are 
guaranteed  a  fixed  rate  of  interest  on  their  capital  by  the  Company 
taking  over  their  undertaking,  and  they  retain  at  the  same  time  a 
lien  over  the  transferred  Railway  as  a  further  security  for  payment 
of  future  dividends. 

We  have  already  seen  that  the  holders  of  Railway  Debentures  or 
Debenture  Stock  have  no  power  to  seize  the  fee-simple  of  the  land 
on  which  a  Railway  is  constructed,  or  to  interfere  with  the  carrying 
capabilities  of  the  Railway,  but  are  only  entitled  to  the  first  claim 
on  the  net  earnings  of  the  Railway  for  dividends.  It  appears, 
however,  that  '*a  vendor  to  a  Railway  Company  has  the  same 
lien  and  remedies  as  an  ordinary  vendor ;  that  such  lien  will  be 
enforced  by  sale  although  the  Railway  be  made  and  open  for  public 
use ;  that  the  sale  will  be  made  free  from  all  claims  of  the  public 
to  use  the  line  as  a  highway ;  but  an  interlocutory  injunction  to 
restrain  a  Company  from  running  their  trains  until  the  lien  is 
discharged  will  not  be  granted ;  nor,  according  to  the  most  recent 
decision,  a  receiver  appointed,  though  such  an  indulgence  was 
formerly  granted"  (Cavanagh). 

Leased  and  Rent  Charge  Stocks. 

Analogous  to  Lien  Stocks  are  the  Stocks  of  Leased  Lines. 
Such  lines  are  usually  of  small  eictent,  often  mere  connecting  links 
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between  different  systems.  It  is  much  less  expensive  as  regards 
management  and  working  to  lease  them  to  some  large  Company. 
The  term  of  the  lease  is  usually  for  a  longer  or  shorter  number  of 
years,  and  very  often  in  perpetuity.  A  certain  yearly  payment  in 
name  of  rent  is  made  by  the  leasing  Company,  and,  as  the  original 
shareholders  never  actually  part  with  their  property,  they  have 
always  their  own  undertaking  to  fall  back  upon  in  the  event  of 
the  leasing  Company  failing  to  pay  the  agreed-on  rent. 

It  will  have  been  noticed  that  the  English  Trustee  Act  allows 
investment  in  Leased  Stocks  only  if  the  lease  is  for  not  less  than 
200  years  at  a  fixed  rent ;  while  the  Scotch  Act  allows  investment 
in  such  Stock  only  in  those  cases  where  a  lien  has  been  retained 
over  the  undertaking. 

By  a  Kent  Charge  we  are  accustomed  to  think  of  the  annual 
payment  required  to  redeem  a  sum  of  money,  Principal  and 
Interest,  within  a  certain  number  of  years.  A  Rent 
suKk?'''*'^*^*  Charge  Stock,  however,  does  not  imply  the  redemption 
of  the  capital  in  that  way,  and  all  that  the  name  signi- 
fies, apparently,  is  that  the  annual  payment  of  interest  on  the 
capital  is  of  the  nature  of  a  rent  for  the  use  of  the  line. 


Surplus  Lands  Stock. 

We  have  now  noticed  all  the  chief  classes  of  Railway  Stocks. 
There  are,  however,  special  Stocks  which  are  peculiar  to  certain 
railways,  but  we  cannot  examine  all  of  these  in  detail.  They  are, 
as  a  rule,  not  very  frequently  met  with,  and  in  most  cases  their 
names  indicate  pretty  clearly  their  characteristics.  We  shall  just 
refer  very  shortly  to  the  above-named  Stock  as  an  example  of 
such  Special  Stocks. 

The  Surplus  Lands  Stock  appears  among  the  Stocks  of  the 
Metropolitan  Railway  Company,  and  it  had  its  origin  as  follows : 
By  their  Act  of  1885,  the  Directors  of  that  Company  were  in- 
structed to  prepare  a  plan  showing  the  lands  which  were  not  in 
their  judgment  required,  or  likely  to  be  required,  for  the  purposes 
of  the  railway  undertaking.  These  lands  were  thereafter  formed 
into  a  separate  Stock,  which  is  managed' by  a  committee  of  three 
Stockholders  and  two  Directors. 

As  the  Debenture  and  certain  other  Preference  Stocks  existing 
at  the  date  of  formation  of  the  New  Stock  had  rights  of  priority 
in  the  lands  in  question,  these  rights  are  still  of  course  protected 
under  the  new  Stock. 
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We  have  already  perhaps  dealt  with  all  of  those  Stocks  iu  which 
the  Funds  of  Insurance  Companies  are  usually  invested.  There 
are,  however,  some  other  important  classes  of  investment  made  use 
of,  chiefly  by  private  investors,  to  which  we  may  refer  in  a  word 
or  two. 

Trust  Companies. 

There  are  quite  a  number  of  these,  and  they  are  also  very  varied 
in  character.  Those  of  the  better  class  have  been  formed  "  to 
invest  money  upon  the  security  of  real  estate,"  chiefly  in  the 
Colonies  and  in  the  United  States;  ^'to  invest  in  selected  Stocks 
and  Shares,  and  to  average  investments  " ;  "  to  invest  in  various 
dividend-paying  undertakings  on  the  trust  principle  " ;  "  to  accept 
transfers  into  the  name  of  the  company  and  trustees  of  ordinary 
Stocks  of  certain  railway  companies,  and  to  issue  their  own  shares 
in  exchange  for  the  same";  "  for  the  purpose  of  applying  to  lands 
the  principle  of  division  of  risks  and  an  averaging  of  profits  ";  **  to 
purchase  assets  of  bankrupt  estates,"  etc.  etc. 

In  addition  to  their  ordinary  shares  they  very  frequently  issue 
Preference  and  Debenture  Stocks  also. 

Bank  Shares. 

These,  no  doubt,  form  safe  enough  investments,  so  far  at  least 
as  the  principal  Banks  of  the  United  Kingdom  are  concerned ;  but 
the  great  drawback  to  them  undoubtedly  is,  the  large  uncalled 
liability  which  is  still  in  most  cases  attached  to  the  shares. 
Previously  to  the  disastrous  failure  of  the  City  of  Glasgow  Bank 
most  of  the  Scotch  Banks  at  least  were  altogether  unlimited ;  but 
now  all  that  were  not  formerly  limited  have  been  registered  with 
limited  liability  under  the  Companies  Acts  1862  to  1880.  In 
some  cases  the  uncalled  capital  is  capable  of  being  called  up  only 
for  the  purpose  of  liquidation ;  and  in  other  cases  part  of  it  may 
be  called  up  for  business  purposes  and  part  for  liquidation.  It  is 
of  course  quite  outside  the  scope  of  this  paper  to  refer  to  the 
important  and  interesting  subject  of  the  business  of  Banking. 

Insurance  Shares. 

Little  need  perhaps  be  said  about  these.  Most  of  us  who  are 
connected  with  Proprietary  Companies  are  already  familiar  with 
the  shares  of  our  own  offices.  Though  Assurance  Companies  do 
not  hesitate  to  purchase  the  policies  of  other  offices  as  an  invest- 
ment, it  is,  I  suppose,  unheard-of  for  one  company  to  invest  in  the 
Rliares  of  another.  Many  companies  hold  their  own  shares  as  an 
investment,  though  the  propriety  of  their  doing  even  this  has  been 
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called  in  question.  It  is  somewhat  remarkable  to  observe  how 
very  large  an  uncalled  liability  attaches  to  the  shares  of  Insurance 
Companies  without  exception.  Circumstances  seem  to  be  com- 
bining to  make  insurance  shares  a  less  desirable  investment  than 
formerly ;  aud  in  the  case  of  purely  Life  Offices,  at  any  rate,  it  is 
safe  to  say  that  the  same  dividends  are  not  likely  to  be  paid  on 
them  in  the  future  as  in  the  past. 

Commercial  Companies. 

Investors  who  are  not  speculators  do  not  usually  deal  in  the 
ordinary  shares  of  such  Companies ;  but  of  late  the  debentures  of 
many  of  them  have  come  into  considerable  favour.  We  have 
already  referred  in  part  to  these  under  our  heading  of  Debentures 
and  Debenture  Stocks,  and  I  would  conclude  these  remarks  upon 
Shares  of  commercial  Companies  now,  by  quoting  two  or  three 
sentences  from  a  paper  by  Mr.  Mackenzie  in  the  Journal  of  the 
InstUiUe  of  AduaiieSf  vol.  xxix.  He  says  :  "  As  regards  Preference 
Shares  or  Stocks  of  commercial  companies,  it  is  certainly  safer  to 
avoid  all  new  companies,  and  only  to  invest  in  them  when  the 
ordinary  capital  is  proportionately  large,  when  steady  dividends 
have  been  paid,  and  where  there  is  nothing  in  the  nature  of  the 
business  carried  on  to  render  future  profits  uncertain.  Even  the 
Preference  Shares  of  companies  whose  earnings  may  not  impro- 
bably be  affected  by  the  future  course  of  legislation  should  be 
avoided.  Many  breweries  and  distilleries,  for  instance,  are  depen- 
dent for  much  of  their  profit  upon  '  tied  houses,'  and  the  fact  of 
there  being  a  strong  desire  in  many  quarters  for  a  reduction  in 
the  number  of  public-houses  should  not  be  overlooked." 

American  Securities. 

We  have  dealt  throughout  this  paper  almost  entirely  with 
Home  and  Colonial  Investments,  but  there  is  no  doubt  that  our 
Assurance  Companies  are  already  finding  even  that  pretty  wide 
field  too  narrow  for  their  needs  as  regards  investments.  Several 
of  them,  it  is  well  known,  have  lately  placed  large  sums  in  mortgage 
over  property  in  the  United  States,  and  others  have  been  taking 
up  somewhat  freely  the  better  class  of  American  Railway  Bonds. 

These  Bonds  are  of  three  descriptions,  namely,  Oold 
Currency*'*'  Bouds,  Cwreucy  Bouds,  and  Sterling  Bonds.  Gold 
Hng^indr*     ^^nds  are  so  named  because  they  contract  to  repay 

principal  and  interest  in  gold  dollars.  Currency  Bonds 
are  repayable  in  the  lawful  money  of  the  United  States  at  the  time, 
whatever  that  may  be.  Sterling  Bonds  are  issued  in  British  cur- 
rency to  suit  them  for  the  home  market     The  difference  between 


78  A  Description  of  certain  of  the 

the  Gdd  and  Sterling  Bonds  will  thus  be  just  the  difference  of 
exchange  at  the  time. 

The  American  Securities  to  which  we  have  referred  may  be 
perfectly  safe  for  investment,  and  the  higher  rate  of  interest  real- 
isable on  them  meantime  undoubtedly  forms  a  great  attraction  to 
them.  It  is  to  be  borne  in  mind,  however,  that  there  are  various 
weighty  considerations  to  justify  many  of  those  who  are  responsible 
for  the  investment  of  our  Assurance  Funds  in  their  decision  to 
have  nothing  to  do  with  American  Securities.  We  shall  close 
this  head  of  our  subject  by  merely  mentioning  some  of  these  : — 
(1 )  In  the  event,  which  we  all  hope  will  be  remote,  of  war  between 
this  country  and  the  United  States,  the  interest  on  investments  in 
America  would  cease  for  the  time  at  least  to  be  payable ;  (2) 
American  laws  and  institutions  have  been  shown  to  be  liable  to 
sudden  and  very  great  alterations ;  (3)  Many  of  the  existing  laws 
are  already  decidedly  unfavourable  to  alietis,  and  the  tendency 
seems  to  be  to  make  all  of  them  so.  For  instance,  some  of  the 
States  have  already  passed  a  law  whereby,  in  the  case  of  a 
bankruptcy,  the  claims  of  creditors  within  the  State  must  be  met 
in  full  before  any  outside  creditor  gets  any  part  of  his  claim  paid. 
The  legislature  of  the  State  of  California  has  also,  I  am  informed, 
passed  a  Bill — which  only  wants  the  signature  of  the  Governor  to 
make  it  law — whereby  the  Governor  is  empowered,  in  certain 
circumstances,  to  confiscate  alien  capital ;  (4)  There  has  been  for 
some  time  past,  and  there  is  at  present,  a  widespread  agitation  to 
get  alien  capital  heavily  taxed,  and  there  is  little  doubt  that,  when 
such  capital  is  less  required  in  America  than  it  is  at  present,  some 
measure  to  that  end  will  become  law ;  (5)  Many  of  the  American 
States  have  in  former  times  repudiated  their  liabilities  to  their 
creditors,  and  some  of  them  may  do  so  again ;  (6)  It  must  be  said 
also,  though  with  reluctance  and  regret,  that  there  is  a  great 
tendency  in  America  to  think  lightly  oftentimes  of  certain  forms 
of  what,  to  give  it  its  most  respectable  name,  we  must  call  sharp 
practice  in  business  matters,  especially  in  the  case  of  syndicates ; 
and  investors  there  have  therefore  need  to  exercise  very  great 
caution  indeed  as  to  the  character  of  the  parties  to  whom  they 
intrust  their  capital ;  (7)  As  in  the  Colonies  and  elsewhere  of  late 
the  rate  of  interest  has  suffered  very  great  diminution,  so  it  is  to 
be  anticipated  that  the  higher  rates  of  interest  presently  prevailing 
in  America  are  not  likely  to  be  long-lived  either. 

It  now  only  remains  to  me  to  close  this,  which  I  feel  to  be  a 
somewhat  imperfect,  sketch,  by  mentioning  the  sources  from  which 
I  have  drawn  much  of  the  information  contained  in  the  paper,  or 
from  which  I  have  obtained  useful  hints.  They  are :  Burdett's 
Official  Intelligence,   The  Stock  Excliange   Year-Booh,  Fenn  on  the 
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Funds,  The  EncychpcBdia  Britannica,  CavanagKs  Law  of  Money 
Securities,  and  various  pamphlets,  chiefly  the  paper  on  "  Life  Office 
Investments/'  read  before  the  Society  on  7th  March  1895,  by  our 
Honorary  President  for  the  present  year,  and  a  paper  by  Mr. 
Graham  Watson,  Manager  of  the  Scottish  Provident  Institution, 
*  on  the  "  Consideration  of  Securities  for  Loans/'  read  before  the 
Chartered  Accountants  Students'  Society  three  years  ago. 


4> 


\ 


Some  Medical  Aspects  of 
Life  Assurance. 


BY 

LESLIE    O^GILVIE, 
B.Sc,  M.B.  Edin.,  M.R.C.P.  Lond. 


VOL.   IV. 


E 


I 

\ 


Some   Medical  Aspects   of  Life 

Assurance} 

Mr.  President  and  Gentlemen, — I  accepted  with  some  mis- 
giving the  invitation  with  which  your  President  honoured  me  to 
read  a  paper  hefore  your  Society  on  some  medical  subject  connected 
with  Life  Assurance,  because  I  doubted  my  ability  to  deal  with  it 
in  any  way  worthy  of  the  audience.  When  I  further  reflected  that 
some  of  those  present  might  be  the  Managers  and  Actuaries  and 
even  the  Chief  Medical  Officers  of  Companies  for  which  I  have 
examined  in  London,  I  sought  a  loophole  for  honourable  escape. 
Now,  when  the  eyes  of  some  of  these  officials  are  upon  me,  I  feel 
inclined  to  beat  a  dishonourable  retreat. 

Many  valuable  contributions  have  been  made  to  this  subject,  and 
subjects  bearing  upon  it,  of  late  years ;  and  if  I  gave  you  an  account 
of  the  bibliography  alone,  it  would  occupy  the  time  at  my  disposal. 
The  President  probably  thought  that  the  study  of  this  literature 
would  be  of  educational  advantage  to  me ;  and,  if  so,  I  can  assure 
him  that  it  has  fulfilled  the  object  he  had  in  view. 

The  title  of  ^ome  Medical  Aspects  of  Life  Assurance  seemed  to  be 
one  which  would  enable  me  to  escape  the  dangers  of  attempting 
to  give  you  a  statistical  dissertation  on  my  own  experience,  while 
it  would  admit  of  some  general  remarks  on  the  method  of  Life 
Assurance  examination. 

I  am  addressing  a  Society  of  professional  men  on  a  complex 
subject,  about  one  side  of  which  I  am  supposed  to  know  something 
indefinite,  while  the  other  side  is  known  definitely  by  them.  You 
can  tell  me,  for  example,  by  looking  up  a  Life  Table,  how  many  of 
ten  thousand  people  born  will  be  alive  in  twenty,  forty,  fifty 
years,  and  when  a  hundred  of  them  are  to  die ;  and  you  invite  me 
to  tell  you  how  to  reduce  in  some  measure  my  part  of  the  subject 
to  the  same  mathematical  exactitude,  and,  without  looking  up  a 
Table,  to  say  how  long  a  particular  individual  is  to  live  and  when 
he  is  to  die. 

My  object  this  evening  is  to  disclose  a  part  of  this  secret.  To 
suit  the  actuarial  mind  I  have  tried  to  produce  some  kind  of  tabular 
scheme  illustrating  the  principles  which  have  guided  me  in  my 

'  Read  before  the  Actuarial  Society  of  Edinburgh  on  January  14th,  1897. 
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insurance  work.  The  algebraic  signs  may  perhaps  be  pleasing  to 
your  eyes. 

The  day  is  probably  still  distant  when  reduction  to  an  exact 
formula  for  each  case  will  be  worked  out  by  the  Actuary  and  the 
Medical  Officer  together.  Towards  the  end  of  next  century,  perhaps, 
the  whole  process  will  be  performed  by  machinery,  the  Actuary 
having  worked  out  his  own  destruction  by  the  mathematical  accuracy 
of  his  tables  and  formulaB.  But  the  Doctor,  doubtless,  will  still  be 
retained  to  put  the  items  of  medical  information  in  the  slot. 

Gentlemen,  I  think  I  am  correct  in  saying  that  in  some  respects 
the  methods  and  forms  of  medical  insurance  examination  are  in 
advance  of  what  they  were  fifty,  or  even  twenty-five  years  ago. 
More  attention  is  now  paid  to  details  of  physical  examination  than 
in  former  days,  and  advances  have  been  made  in  the  methods  of 
making  such  investigations.  Take,  for  example,  the  urine.  The  day 
was  when  the  urine  was  not  examined  at  all,  or  only  occasionally. 
Then  there  came  a  time  when  any  trace  of  dbumin  was  regarded 
as  an  indication  of  Bright's  disease,  and  the  presence  of  sugar  as  a 
certain  sign  of  diabetes — both  these  conditions  entailing  the 
absolute  rejection  of  the  proposer.  Nowadays  we  hesitate  to  say 
without  further  and  more  accurate  examination  what  is  the  exact 
significance  of  the  presence  of  either  of  these  substances  in  any 
particular  specimen.  With  more  exact  tests  we  differentiate  one 
kind  of  albumin  from  another,  and  we  recognise  that  all  is  not  sugar 
which  reduces  Fehling's  solution.  We  resort  more  frequently  to 
microscopic  examination  in  cases  of  doubt,  and  negative  results  as 
regards  the  presence  of  tube-casts,  blood  and  other  cells,  and  certain 
crystals,  make  us  look  more  favourably  on  cases  of  albuminuria, 
especially  where  the  albumin  is  ultimately  proved  to  be  intermittent 

I  think  it  is  now  recognised  that  albuminuria  can  exist  without 
obvious  renal  changes.  Grainger  Stewart  and  others  consider  that 
a  physiological  albuminuria  may  follow  muscular  work,  emotional 
excitement,  a  rich  albuminous  diet,  dyspepsia,  cold  bathing,  etc. 
All  observers,  however,  are  not  agreed  on  this  point.  I  am  inclined 
to  think  that  the  presence  of  albumin  is  indicative  of  some  change 
in  the  epithelium  or  lining  of  the  tubules  of  the  kidney,  though 
it  may  be  often  transient  and  of  small  importance.  Such  temporary 
and  slight  changes  are  observed  on  the  epithelial  surfaces  of  other 
internal  organs,  such  as  the  stomach,  bowel  and  bronchial  tubes,  and 
on  the  surface  of  the  skin,  which  is  akin  to  these  in  structure,  and 
leave  no  permanent  effects.  The  febrile  albuminuria  in  pneumonia, 
typhoid,  diphtheria,  acute  tonsilitis,  pregnancy,  etc.,  rarely  leads  to 
a  permanent  alteration,  and  there  may  be  other  conditions  not 
associated  with  symptoms  of  ill-health  which  produce  temporary 
alterations  in  the  functional  activity  and  minute  structure  of  the 
kidney. 
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I  am  happy  to  be  able  to  look  back  to  some  cases  of  functional 
or  cyclic  albuminuria,  or  albuminuria  of  adolescence,  which,  after 
careful  and  repeated  examination  of  specimens  passed  at  different 
times  of  the  day,  were  recommended  by  me  at  a  small  extra  ten 
years  ago,  and  the  premiums  are  still  being  paid.  I  have,  in  fact, 
so  far  no  record  of  death  in  these  cases. 

Shatluck  points  out : — (1)  That  renal  albuminuria,  as  proved 
by  the  presence  of  albumin  and  casts,  is  much  more  common  in 
adults,  quite  apart  from  Bright's  disease,  than  is  generally  supposed  ; 
(2)  That,  though  as  yet  not  absolutely  proved,  it  is  highly  pro- 
bable that  faint  traces  of  albumin  and  hyaline  and  finely  granular 
casts  of  small  diameter,  especially  in  those  past  fifty,  are  often  of 
little  or  no  practical  importance. 

Personally,  however,  I  have  hesitated  more  to  pass  a  man  above 
forty  with  albumin  than  one  below  thirty  with  the  same  condition. 
I  go  so  far  as  to  say  that  few  cases  of  albumin  in  the  urine  should 
be  rejected  ofiliand  without  careful  examination  as  to  the  persist- 
ence of  the  condition  and  the  nature  and  source  of  the  albumin, 
unless,  of  course,*  the  condition  of  other  organs — such  as  the  heart 
and  blood-vessels — indicate  the  probability  of  kidney  disease. 

Osier  says  that  "  After  the  fortieth  year,  from  the  standpoint  of 
Life  Assurance,  the  state  of  the  arteries  is  far  more  important  than 
the  condition  of  the  urine."  He  evidently  agrees  with  the  acute 
observation  of  a  wise  physician,  ''A  man  is  only  as  old  as  his 
arteries." 

Nowadays  the  Insurance  Ofiices  can  obtain  exhaustive  reports 
and  analyses  of  urine  from  clinical  laboratories;  and  I  would 
advocate  the  more  frequent  use  of  researches  of  this  kind  in  cases 
of  doubt — at  the  expense  of  the  Offices,  of  course — as  the  Medical 
Officer  cannot  be  expected  to  apply  more  than  the  usual  tests  in  the 
limited  time  at  his  disposal.  Analyses  of  fluids  and  microscopical 
investigations  are  thus  made  with  thoroughness  by  specially 
trained  men  by  means  of  reagents  and  apparatus  not  at  the 
immediate  dispc^al  of  the  Medical  Officer  of  an  Insurance  Company. 
The  physician  in  private  practice  and  in  hospital  work  avails  him- 
self more  and  more  of  such  expert  aid ;  and  I  am  convinced  that, 
if  the  Insurance  Companies  adopted  the  same  course,  fewer  cases 
of  injustice  to  proposers  would  occur,  and  the  Offices  concerned 
would  be  correspondingly  benefited. 

Before  leaving  this  subject  I  am  forced  to  confess  that  the 
examination  of  one  specimen  of  urine  enables  the  doctor  to  give 
only  a  rough  estimate  of  the  probable  condition  of  the  kidneys. 
For  example,  a  low  specific  gravity  may  really  be  permanent  and 
of  great  significance ;  still  we  cannot  ask  the  proposer  whose  orine 
is  otherwise  norma!,  and  who  shows  no  other  signs  of  disease,  to 
come  again  and  again  for  the  purpose  of  proving  that  the  condition 
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was  only  temporary.  But,  as  I  will  show  later  on,  it  is  the  per- 
sonal element  which  really  guides  the  physician  in  judging  of  the 
need  for  re-examination. 

I  may  be  told  that,  with  all  our  vaunted  new  methods  and 
more  exact  knowledge,  the  estimation  of  the  value  of  lives  is  no 
better  than  it  was  under  our  predecessors  fifty  or  twenty-five  years 
ago.  This  may  be  so ;  but  every  item  of  exact  medical  knowledge 
must  ultimately  be  a  gain  to  Insurance  (Companies.  I  grant  that 
there  is  a  danger  with  this  attention  to  minutiie  that  we  may  fail 
to  cultivate  that  habit  of  observing  the  general  appearance  of  pro- 
posers which  guided  our  forefathers  most  of  all,  and  thus  be  led 
to  pass  or  reject  a  life  with  only  a  passing  glance  at  the  applicant. 
In  Life  Assurance  examinations  more  than  in  private  practice, 
where  there  is  usually  opportunity  for  re-examination,  there  is  a 
certain  professional  tact  to  be  acquired  to  enable  the  doctor  to 
gauge  the  value  of  a  life.  He  must  appreciate  the  essential  points 
of  the  case  quickly,  and  give  a  decisive  opinion ;  the  perceptive 
powers  must  be  specially  cultivated  in  addition  to  pure  professional 
skill.  How  common  it  is  to  hear  the  remark-  by  a  keen  lay 
observer,  "  So-and-So  does  not  look  like  dying,''  though  the  doctors 
have  given  him  up  owing  to  the  presence  of  adverse  physical  signs. 
Daily  experience  of  the  world,  common-sense,  and  a  certain  amoimt 
of  medical  knowledge  have  doubtless  ere  now  enabled  some  of  my 
present  audience  to  give  occasionally  a  wise  prognosis  in  cases  of 
Life  Assurance.  We  cannot,  however,  depend  entirely  on  this 
prophetic  strain,  and  must  seek  other  and  more  reliable  methods 
as  well  in  gauging  the  value  of  a  life.  The  power  of  intuition  can 
only  be  gained  by  those  who  have,  by  long  use,  trained  their 
special  senses  and  their  judgment,  though  simple  experience  may 
occasionally  triumph  over  that  gained  by  the  laborious  acquisition 
of  scientific  knowledge.  The  medical  examiner  is  probably  none 
the  worse  of  having  a  spice  of  Sherlock  Holmes  in  him.  All  he 
can  do  is  to  give  an  estimate  of  the  probabilities.  The  aphorism  of 
Hippocrates  that  "  Life  is  short ;  Art  is  long ;  Experience  is 
deceptive ;  Judgment  is  difficult,"  is  as  true  to-day  as  it  was  more 
than  twenty  centuries  ago. 

In  thus  drawing  special  attention  to  the  value  of  general  obser- 
vation of  the  proposer,  you  must  not  understand  me  to  decry  the 
absolute  importance  of  all  or  any  of  the  artificial  aids  to  the 
discovery  of  his  physical  condition,  to  some  of  which  I  have 
referred  already.  Indeed  I  began  by  pointing  out  that  advances 
had  been  made  in  this  particular  in  examination  for  Life  Assur- 
ance ;  and  in  fact,  so  far,  I  have  only  tried  to  show  that  in  my 
opinion  almost  as  much  importance  is  to  be  attached  to  the 
general  appearance  of  the  proposer  as  to  his  physical  condition 
determined  by  the  best  methods  of  clinical  investigation.    Observa- 
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tion  as  to  the  most  trivial  modificatious  of  complexion,  voice, 
expression,  manner,  gait,  or  muscular  control,  etc.,  have  to  be 
carefully  noted  as  well  as  the  exact  physical  signs. 

I  believe  that  in  most  medical  forms  more  space  should  be  left 
for  the  description  of  the  proposer.  The  space  of  a  page  is 
usually  given  for  the  personal  history,  another  for  the  family 
history,  and  one  line  for  the  general  appearance  of  the  proposer. 
Some  Companies — whose  names  I  need  not  mention — sin  especially 
in  this  respect.  The  directors  are  therefore  asked  to  picture  to 
themselves  the  proposer  from  monosyllabic  descriptions  such  as 
"  fair,"  "  dark,"  "  thin,"  "  stout,"  "  paunchy,"  etc.,  with  a  few  state- 
ments as  to  height  and  weight, — often  inaccurate.  It  is  probable 
that  the  experienced  examiner  finds  space  elsewhere  to  fill  in  his 
description ;  but  the  novice  in  Insurance  examination  only  answers 
what  he  is  asked  in  the  space  allowed.  I  do  not  think  you  can 
expect  a  perfect  literary  word-picture  at  the  price ;  but  more  might 
often  be  given  if  space  were  allowed. 

After  all,  the  Medical  Officer  is  invited  as  an  expert  to  give  a 
description  of  the  goods  and  his  estimate  of  their  value.  The 
divectors  are,  from  one  point  of  view,  the  purchasers.  The  mere 
advice  not  to  buy  may  do  the  seller  injustice,  and  we  have  to 
consider  him  as  well  as  those  who  employ  us,  although  we  must 
give  them  the  first  consideration.  They  naturally  desire  a  short 
statement — the  shorter  the  better — of  the  expert's  reasons  to 
enable  them  to  form  an  independent  judgment. 

In  estimating  the  value  of  a  life,  we  have  to  investigate  the 
case  from  five  different  points  of  view,  viz. : — 

(1)  The  personal  history;  (2)  The  family  history;  (3)  The 
physical  condition  as  ascertained  by  careful  medical  examination ; 
(4)  The  personal  appearance;  and  (5)  The  environment,  including 
habits  and  mode  of  life. 

The  relative  value  of  each  item  is  probably  a  matter  of  opinion, 
bat  I  am  inclined  to  give  them  the  values  indicated  on  the  Table 
I  show  you,  which  likewise  indicates  the  method  I  find  useful  in 
rapidly  recording  the  salient  features  of  the  insurance  cases  which 
come  under  my  notice.^ 

I  fail  to  see  how  the  statistical  method  alone  is  available  with 
so  many  conditions  to  consider.  Each  individual  has  to  be 
considered  separately,  because  few  cases  are  even  similar  when 
viewed  from  all  these  aspects.  The  statistical  method  has 
proved  most  useful  in  surgical  cases,  because  diagnosis  is 
naturally  more  accurate  in  these  than  in  medical  cases.  Medical 
statistics  can  never  become  so  mathematically  exact  as  general 
vital  statistics ;  but,  at  the  same  time,  we  are  receiving  year  by 
year,  especially  from  the  statistics  of  Life  Assurance  Companies, 


'  See  2  able  at  page  113. 
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valuable  information.  The  medical  analysis  of  the  statistics  of  Life 
Insurance  Companies  is  a  matter  of  great  difficulty ;  but  I  have 
often  thought  that  the  most  valuable  information  on  the  subject  of 
Life  Assurance  is  actually  buried  in  the  safes  of  the  Companies. 

Professor  Laycock  says  that  the  numerical  method  *'  admits  of 
only  very  limited  application  to  individual  cases,  inasmuch  as 
special  conditions  may  be  at  work  in  these  not  taken  into 
account  in  numerical  estimation.  A  complex  numerical  estimate 
of  special  conditions  in  each  case  is  necessary.'' 

The  medical  man  who  acts  most  successfully  on  wide  experience 
takes  in  the  broad  aspects  of  each  case,  and  accurate  statistics  are 
rarely  called  to  his  service.  They  could  not  help  him  to  know 
whether  the  individual  case  attacked  with  pneumonia,  for  example, 
is  to  be  classed  with  the  four-fifths  shown  numerically  to  recover 
or  with  the  one-fifth  who  diel 

There  can  be  no  doubt  as  to  the  great  uses  of  statistics.  The 
investigation  of  the  Associated  Scotch  Life  Offices  into  the 
mortality  of  liquor-sellers  is  an  admirable  example  of  this.  We 
must  realise,  however,  that  erroneous  deductions  from  them  are 
more  apt  to  bo  made  when  we  come  to  deal  with  individual  cases 
instead  of  with  a  whole  class.  You  may  tell  me  the  percentage 
of  deaths  from  consumption  of  the  whole  community,  and  calculate 
the  probable  age  of  death,  the  number  of  those  who  had  tubercular 
ancestors,  the  proportion  of  them  who  have  shown  early  in  life 
the  tubercular  diathesis;  but,  although  the  facts  obtained  are 
valuable,  you  have  gone  very  little  way  in  guiding  me  to  give  you 
an  opinion  as  to  the  relative  value  of  the  prospects  of  life  of  A  and 
B,  They  are  of  the  same  age ;  both  have  had  signs  of  pulmonary 
delicacy;  both  had  a  tubercular  father;  neither  shows  signs  of 
disease  of  any  organ  at  present :  but,  from  the  general  appearance 
and  general  surroundings  and  habits  of  A^  one  must  class  his 
prospects  of  life  as  superior  to  Bs, 

It  might  be  well  now  to  discuss  more  fully  the  relative  import- 
ance of  the  items  which  are  considered  in  estimating  the  value  of 
a  life. 

I  may  say  that  the  values  attached  to  each  head  have  been 
arrived  at  partly  as  the  result  of  my  own  personal  experience  in 
Life  Assurance  examinations. 

The  subject  of  heredity  has  been  discussed  of  late  by  gentlemen 
connected  with  Life  Assurance.  Mr.  Mogridge  Hudson,  for 
example,  has  written  a  pamphlet  on  this  subject  in  which  be 
attempts  to  prove  '^  the  improbability  of  disease  being  hereditary." 
He  says,  "  When  we  come  to  the  question  of  disease  being  heredi- 
tary, which  embraces  so  many  studies  outside  ordinary  medical 
training,  the  medical  man's  opinion  is  not  that  of  an  expert" 
He  considers  that  the  medical  man's  training  ''is,  perhaps,  the 
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least  scientific  of  all  trainings.'*  Gentlemen,  after  carefollj  reading 
Mr.  Hudson's  pamphlet^  I  am  sure  he  will  not  take  offence  if  I  say 
that  it  seems  to  me  that  there  are  other  sections  of  the  community 
whose  scientific  training  is  defective ;  and  I  would  on  the  whole 
prefer  to  trust  to  the  result  of  Mr.  Jonathan  Hutchinson's 
observations,  which  have  enabled  him  to  come  to  the  following 
conclusion  in  reference  to  inheritance  in  tuberculosis.  "It  is 
impossible,''  he  says,  "  for  any  one  acquainted  with  the  facts  to 
disbelieve  in  the  power  of  hereditary  transmission  and  rest  only 
on  the  theory  of  contagion  from  without.  The  subject  is  one 
much  too  complicated  to  be  well  suited  for  illustration  by  statistical 
observations ;  these  are  as  likely  to  mislead  as  to  help  us." 

Owing  to  the  great  importance  of  the  subject,  I  am  tempted  to 
refer  to  it  at  some  length  while  considering  the  first  two  heads 
more  or  less  together — that  is,  the  personal  and  the  family  history. 
And,  as  an  introduction,  I  would  like  to  refer  to  an  able  and 
interesting  paper  by  Dr.  Rabagliati  on  ''The  Preponderating 
Importance  of  the  Personal  History  as  compared  with  Heredity 
in  life  Assurance."  Although  I  am  unable  to  agree  with  all  that 
he  has  said,  I  feel  that  his  paper  is  at  least  a  plea  for  the  equal 
recognition  of  personal  history  with  family  history.  It  is,  as  I 
understand  it,  not  only  the  proposer's  health  record,  however, 
which  he  takes  into  consideration,  but  his  habits  and  his  circum- 
stances, and  he  represents  these  as  much  more  important  than  the 
history  of  his  ancestors.  But  he  does  not  make  this  quite  clear. 
For  example,  he  says,  information  of  value  for  life  assurance  ''  is 
almost  vrhoUy  to  be  obtained  from  inquiries  about  the  personal 
history  of  the  applicant,  and  very  little  from  inquiries  regarding 
his  ancestors."  He  repeats  this  statement  as  follows : — ''  In  gauging 
the  value  of  lives  for  assurance  at  least  nine-tenths  of  the  dangers 
arise  from  personal  considerations,  and  only  one-tenth  from  family 
history."  He  even  thinks  that  nineteen-twentieths  is  the  propor- 
tion of  the  one  and  one-twentieth  the  proportion  of  the  other* 
He  considers  that  "  disease  is  very  little  hereditary :  that  disease  is 
not  transmitted,  but  organisaiion  is  " ;  and  he  asks,  '*  Why  should 
we  betake  ourselves  to  unproved  hjrpotheses  regarding  hereditary 
transmission  ? "  These  are  strong  statements ;  and  he  brings  for- 
ward no  facts  to  support  his  opinion.  He  speaks  of  organisation 
being  transmitted."  Certainly,  I  say ;  and  no  one  denies  that  each 
animal  gives  origin  only  to  creatures  of  the  same  species,  and 
therefore  of  the  same  organisation.  Human  beings,  for  example, 
do  not  produce  progeny  with  the  organisation  of  lobsters.  "Sot 
only  the  gross  features  of  the  body  are  transmitted,  but  the  intimate 
structure  of  every  organ.  Each  variety  of  cell  of  which  the  body 
is  composed  inherits  its  own  special  function  and  its  own  special 
form.    Nerve,  blood,  and  epithelial  cells  are  unlike  each  other  in 
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form,  and  they  are  incapable  of  performing  each  other's  functions. 
A  nerve  cell,  for  example,  could  not  possibly  manufacture  pepsine, 
which  is  only  produced  by  the  epithelial  cells  of  the  stomach. 
These  three  types  of  cells  being  developments  of  three  different 
cellular  layers  of  the  embryo,  inherit  tendencies  to  grow  in  special 
directions.  It  is  not  too  much  to  assume  that  the  vitality  of  the 
ovum  and  spermatozoon  determines  the  vital  energy  of  the  cellular 
layers  to  which,  by  their  union,  they  give  origin ;  and  that  their 
weakness  or  strength  is  in  turn  transmitted  to  those  structures  of 
the  body  into  which  they  develop.  The  ovum  and  spermatozoon 
are  merely  free  specialised  cells  of  the  parents,  and  are  likely  to 
share  in  the  debility  or  well-being  of  the  other  cell  structures  of 
their  bodies.  The  tendency  to  early  degeneration  is  surely  trans- 
mitted I  Thus  we  recognise  in  diiSerent  families  a  tendency  to 
different  kinds  of  degenerations.  In  one  the  tendency  is  for  the 
muscle  cells  to  degenerate  into  fatty  cells ;  in  another  the  tendency 
is  for  certain  cells  to  multiply  in  an  abnormal  manner,  producing, 
for  example,  epithelial  growths,  such  as  cancer  of  the  lip,  tongue, 
stomach,  or  uterus,  the  same  part  being  not  unfrequently  attacked 
in  three  generations  ;  in  a  third  there  is  shown  a  tendency  to  the 
formation  of  fibrous  tumours  from  what  are  essentially  cellular 
structures.  We  are  forced  to  conclude,  therefore,  that  some  local 
weakness  has  been  inherited. 

No  one  can  deny  that  a  healthy  father  and  mother  are  more 
likely  than  weakly  parents  to  produce  offspring  in  which  the  cells 
of  the  body  are  normal  in  form  and  function.  Derangements  of 
the  mucous  surfaces  of  the  stomach,  bowel  and  bronchial  tubes 
often  declare  themselves  soon  after  the  birth  of  children  whose 
parents  are  prone  to  suffer  from  these  maladies.  This  surely  goes 
to  show  that  some  enfeeblement  of  the  epithelial  cells  lining  these 
surfaces  has  been  transmitted.  So  also  enfeeblement  of  the  nerve 
cells  is  shown  soon  after  the  birth  of  children  before  environment 
could  possibly  produce  such  degeneration.  It  is  not  always  irregu- 
larity of  diet  but  often  a  hereditary  bias  which  is  responsible  for 
the  numerous  instances  of  eczema  and  kindred  skin  diseases  which 
occur  soon  after  birth  in  children  whose  parents  have  shown  the 
same  tendency. 

I  have  records  of  two  families  in  which  psoriasis  occurred  in 
childhood  in  three  generations.  The  cases  belonging  to  the  first 
feanily  came  under  my  notice  in  hospital  practice,  three  children 
out  of  six  having  psoriasis  similar  to  that  from  which  their  mother 
and  grandmother  suffered.  The  second  was  a  family  of  well-to-do 
people  where  a  son  and  daughter  developed  the  disease  in  infancy, 
the  father  and  grandfather  having  previously  suffered. 

We  recognise  now  that  parasitic  germs  produce  a  great  variety 
of  diseases.     We  probably  all  breathe  the  tubercle  bacillus  at 
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some  time  or  other,  but  only  some  are  infected.  That  immunity 
exists  in  others  is  shown  by  the  fact  that  the  baciUus  tuberculosis 
is  sometimes  found  in  the  nose  of  those  attending  cases  of  phthisis ; 
that  the  bacillus  of  diphtheria  has  been  found  in  the  throat  with- 
out producing  the  disease ;  and  that  the  pneumonia  germ  is  some- 
times seen  in  the  sputum  of  healthy  people.  It  is  probable  that 
an  inherent  weakness  in  certain  cellular  structures,  or  a  different 
chemical  constitution  of  the  tissues  and  fluids  of  the  body,  explains 
the  so-called  disposition  to  the  development  of  tubercle  in  some. 
May  the  bacillus  be  inherited,  or  is  it  the  inability  to  withstand 
the  inroads  of  these  organisms  which  is  handed  on  1  If  the  latter, 
is  this  inability  due  to  a  temporary  enfeeblement  of  health  in  the 
father  or  mother  from  any  cause,  or  only  from  actual  tuberculosis 
in  themi 

The  hereditary  transmission  of  tubercle  by  direct  intra-uterine 
infection  has  been  proved  in  several  cases  experimentally  and 
clinically.  Tubercle  bacilli  have,  for  example,  been  found  in  the 
foetus,  as  certainly  as  have  the  bacilli  of  tjrphoid.  These  tubercle 
bacilli  may  remain  dormant  in  the  tissues  of  the  child  for  years,  to 
become  active  later  on. 

In  the  discussion  in  the  Royal  Medical  and  Chirurgical  Society 
of  London  last  year  on  ''The  Latency  of  Parasitic  Germs  or 
Specific  Poisons  in  Animal  Tissues,"  the  greatest  authorities  agreed 
that  such  latency  had  been  actually*  proved. 

It  has  been  shown  clinically  and  pathologically  that  tuberculosis 
in  the  lungs  has  been  arrested  and  remained  latent  for  years  to 
break  out  again  by  reinfection  from  within,  the  old  lesions  being 
the  foci  of  infection.  Seeing,  then,  that  these  bacilli  have  been 
found  in  the  foetus,  it  is  not  too  much  to  expect  that  prolonged 
latency  might  lead  to  the  outburst  of  tuberculosis  in  adult  life 
after  direct  transmission  from  the  mother  in  utero. 

Dr.  Kingston  Fowler  in  that  discussion  said  : — ''  It  may,  I  think, 
be  considered  as  fully  established  that  it  is  possible  for  a  tuber- 
cular mother  to  infect  her  child ;  but  it  is  a  long  step  from  this  to 
the  acceptance  of  Baumgarten's  view  that  this  is  the  common  mode 
of  infection  in  tuberculosis.  I  am  disposed,  however,  to  believe," 
he  continued,  "that  in  the  future  evidence  will  accumulate  in 
favour  of  the  view  that  in  some  cases  of  tuberculosis  of  the  glands, 
bones,  and  joints  which  occur  in  childhood  the  virus  has  been 
directly  transmitted  from  parent  to  child,  and  has  remained  latent 
in  the  tissues  of  the  child.  Many  of  these  cases  are  difficult  to 
explain  on  the  assumption  that  infection  is  from  without" 

Such  examples  of  direct  transmission  of  organisms  are  cases  of 
pure  infection  just  as  much  as  if  it  had  occurred  in  ex/ra-uterine 
life,  and  are  better  described  as  instances  of  congenital  rather  than 
of  hereditary  tuberculosis. 
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Oentlemen,  Is  there  a  hereditary  transmifision  of  a  prodivUy  to 
this  disease  ?  If  we  consider  other  infectious  diseases^  it  is  diffi- 
cult to  explain  the  supposed  greater  tendency  of  the  children  of 
consumptive  mothers  to  take  the  disease.  In  other  infectious 
diseases  if  the  mother  is  infected  the  foetus  either  takes  the  disease 
or  it  is  bom  with  a  lessened  tendency  to  it.  There  is,  as  has  been 
well  said,  a  race  between  infection  and  immunity.  For  example,  if 
a  mother  has  smallpox,  say  two  and  a  half  weeks  before  the  birth 
of  the  child,  the  child  may  be  bom  with  smallpox  or  it  may  con- 
tract the  disease  in  early  after-foetal  life  by  infection,  or  it  may 
have  acquired  an  immunity  against  the  disease  rendering  successful 
vaccination  impossible.  So,  again,  if  the  pregnant  woman  is  vac- 
cinated, say  three  weeks  before  the  birth  of  the  child,  the  infant  is 
less  likely  to  be  successfully  vaccinated. 

Infectious  diseases  often  convey  an  immunity.  It  has  been 
experimentally  proved  that  an  acquired  immunity  may  be  trans- 
mitted from  parent  to  offspring.  Why  should  tuberculosis,  which  is 
known  to  be  an  infectious  disease,  stand  alone  and  convey  liabilftyI 
Has  it  been  scientifically  proved  that  it  does  convey  such  a  liability 
more  than  any  other  debilitating  ailment  of  the  mother  ? 

There  are  instances  which  prove  that  the  longer  a  race  is  ex- 
posed to  a  special  infectious  disease  the  more  power  of  resistance 
they  acquire  against  it,  as  if  an  immunity  was  transmitted. 
Negroes,  for  example,  are  not  susceptible  to  ague  and  yellow  fever, 
to  which  they  have  been  exposed  for  centuries ;  but  the  introduc- 
tion of  another  specific  fever  to  which  they  are  unused  plays  havoc 
with  the  population.  This  occurred,  for  instance,  when  measles 
was  introduced  into  Fiji,  the  West  Indian  Islands,  and  elsewhere. 

Dr.  Marsh,  in  an  interesting  paper  on  "  The  Value  of  Family 
History  and  Personal  Condition  in  estimating  a  Liability  to 
Consumption,"  points  out  that  the  statistics  of  the  Mutual  Life 
Insurance  Company  of  New  York  show  ''  that  the  percentage  of 
deaths  from  consumption  has  been  much  larger  in  the  tainted 
than  in  the  non-tainted  class,  and  that  this  increased  proportion 
exists  at  every  decennial  period  of  life  until  extreme  old  age." 
He  considers  that  his  Tables  also  show  ''  that  both  a  history  of 
phthisis  in  the  family  and  the  condition  of  personal  underweight 
indicate  increased  liability  to  consumption,  and  that  these  factors 
differ  considerably  in  the  degree  of  their  influence.  The  family 
history  exhibits  much  less  influence  than  the  weight,  and  a  good 
record  of  weight  overbalances  tainted  family  history.  The  com- 
bination of  the  two  factors  indicates  the  maximum  and  the  absence 
of  both  the  minimum  of  susceptibility."  To  me  Dr.  Marsh's 
Tables,  though  valuable,  are  inconclusive,  if  not  fallacious,  and  I 
would  hesitate  to  draw  any  trustworthy  deductions  from  them. 
But  I  was  certainly  struck  with  the  large  percentage  of  deaths 
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from  conaumption  in  the  non-conmmptiye  families, — showing, 
perhaps,  that  a  debility  of  the  parents  produced  by  other  causes 
than  consumption  also  transmits  a  liability  to  tubercular  infec- 
tion* 

I  think  I  can  show  you  what  I  mean  by  telling  you  that  he 
found  that  between  the  ages  of  forty  and  forty-nine,  for  example, 
17*6  per  cent,  of  the  total  number  of  deaths  from  all  causes 
were  from  consumption  in  the  non-consumptive  families,  while 
24*6  was  the  percentage  of  deaths  from  consumption  in  the  con- 
sumptive families.  This  shows  an  excess  of  7  per  cent,  of  deaths 
from  this  cause  in  the  tainted,  as  compared  with  the  n<m-tainted 
families.  Of  that  7  per  cent,  a  certain  number  may  have  been, 
and  probably  were,  directly  infected  by  contact  with  their  own 
family,  some  by  contact  with  infected  strangers,  and  others  by 
direct  intra-uterine  infection,  and  the  remaining  small  percentage 
— ^how  small  I  cannot  tell — would  therefore  be  all  that  is  left  as 
due  to  inherited  proclivity. 

What  is  termed  '^  late  hereditary  syphilis  "  also  shows  the  possi- 
bility of  inherited  disease  remaining  latent  for  a  long  period  of 
years.  In  such  cases  the  child  is  born  healthy  and  remains  healthy 
to  the  age  of  puberty,  and  then  shows  the  disease  by  such  symp- 
toms as  typical  malformation  of  the  teeth  (never  seen  in  the  first 
dentition),  interstitial  keratitis,  deafness,  disease  of  joints  and 
bones,  and  nervous  disorders.  This  combination  of  symptoms  is 
at  the  present  date  (principally  due  to  the  keen  observations  of  Mr. 
Jonathan  Hutchinson)  recognised  as  pathognomonic  to  such  an 
extent  that  from  them  alone  nobody  will  hesitate  to  make  the 
diagnosis  of  hereditary  syphilis,  regardless  of  the  previous  known 
history  of  the  patient  or  the  parents.  Again,  children  of  S3rphilitic 
parents,  although  they  have  never  presented  any  sign  of  the  disease, 
have  a  diminished  chance  of  living — often  dying  early  from 
anaemia,  atrophy,  with  symptoms  of  functional  brain  disorders, 
without  the  post-mortem  examination  revealing  any  cause;  but 
surely  these  children,  although,  according  to  our  present  means 
of  observation,  they  did  not  inherit  the  actual  disease,  inherited 
some  lack  of  resisting  power  or  lack  of  vitality.  Foumier  describes 
this  disposition  as  parasyphilis,  which  he  wishes  to  be  understood 
as  distinct  from  syphilis. 

I  need  only  refer  to  one  or  two  examples  of  diseases  not  considered 
to  be  due  to  parasUic  germs,  by  way  of  combating  Dr.  Rabagliati's 
conclusions. 

It  is  well  known  that  there  are  several  diseases,  such  as  pseudo- 
hypertrophic paralysis,  hsemophilia,  and  hereditary  optic  nerve 
atrophy  which  are  transmitted  generally  through  the  female  side 
to  the  male  members  of  the  family.  Leber  gives  an  exhaustive 
history  of  the  literature  on  the  subject  of  the  last-named  disease. 
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Consanguineous  marriages  bave  been  supposed  by  some  to  pro- 
duce enfeebled  offspring,  not  in  virtue  of  the  consanguinity  itself, 
but  because  the  chaiice  of  perpetuation  of  a  delicacy  in  the  family 
is  doubled.  What  we  know,  however,  about  retinitis  pigmentosa, 
or  pigmentary  degeneration  of  the  retina  rather  tends  to  show  that 
there  is  also  something  in  consanguinity  itself  which  produces 
delicacy  in  the  offspring.  Cases  of  this  disease  are  known  where 
no  history  of  a  similar  ailment  in  the  family  is  recorded.  It  is 
admitted  by  most  ophthalmic  surgeons  that  consanguinity  is  a 
frequent  cause  of  this  condition. 

To  sum  up,  I  do  not  deny  that  perhaps  in  the  great  majority  of 
instances  it  is  not  the  disease  itself  which  is  inherited,  but  either 
an  inability  of  the  cellular  structures  of  the  body  to  resist  the 
inroads  of  special  organisms,  or  a  liability  to  degenerate  in  special 
ways.  This  inability  to  resist  infectious  germs  can,  of  course,  be 
acquired.  The  development  of  consumption  after  influenza  in  a 
man  whose  family  history  shows  no  trace  of  the  disease  is  an 
example  of  this.  Direct  infection  is,  without  doubt,  a  common 
cause  of  phthisis,  the  enfeebled  condition  of  the  body  of  the 
sufferer  being  either  inherited  or  acquired. 

From  the  Life  Insurance  point  of  view  I  do  not  think  it  is  of 
much  importance  whether  individuals  inherit  the  actual  disease, 
caused  by  bacilli  or  otherwise,  or  whether  they  inherit  an  enfeeble- 
ment  of  certain  structures  of  the  body  which  makes  them  liable 
to  such  disease.  The  crucial  question  is,  Do  we,  or  do  we  not, 
inherit  enfeebled  or  robust  constitutions  from  our  ancestors )  I 
emphatically  answer.  Yes :  and  I  therefore  think  that  the  family 
histoiy  is  a  consideration  of  great  weight  in  medical  examination 
for  Life  Assurance. 

Certain  diseases  occurring  in  the  personal  history  are,  from  the 
Insurance  point  of  view,  of  the  utmost  significance;  such,  for 
example,  as  rheumatism,  gout,  appendicitis,  renal  and  hepatic 
colic ;  because  the  tendency  is  for  these  to  recur.  Other  diseases 
are,  of  course,  equally  important  from  the  tendency  which  they 
indicate,  or  the  gravity  of  the  lesions  which  they  leave  behind. 

The  difficulty  which  we  generally  have  is  to  determine  the 
nature  of  the  malady  from  which  the  proposer  has  suffered. 
''  Some  bowel  complaint,"  for  example,  is  a  common  term  which 
may  cover  intestinal,  renal,  or  hepatic  colic,  or  appendicitis. 
Simple  indigestion  may  be  the  prelude  to  cancer  of  the  stomach 
or  bowel.  It  is  the  duty  of  the  medical  examiner  by  cross-ques- 
tioning to  elucidate,  as  far  as  possible,  the  exact  nature  of  the 
illness,  or  by  reference  to  the  medical  attendant  to  obtain  exact 
information  as  to  its  nature.  With  all  these  precautions,  however, 
it  is  often  difficult  to  obtain  the  information  desired.  The  exact 
diagnosis  of  such  ailments  is,  of  necessity,  even  in  actual  practice, 
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difficult ;  and  it  is  not  extraordinary  if  the  proposer,  taking  the 
most  favourable  view  of  the  malady  from  which  he  has  recovered, 
gives  less  exact  information  than  the  private  patient. 

It  is  impossible  to  refer  in  a  general  way  to  more  than  one  of 
these.  A  consideration  of  the  subject  of  gwA  would  perhaps 
enable  me  to  illustrate  the  relative  importance  of  the  personal  and 
family  histories  (which  I  am  inclined  to  rank  as  of  equal  value). 

A  thorough  understanding  of  the  nature  of  gout  would  go  far  to 
solve  some  of  the  mysteries  of  life  itself.  Hereditary  influences 
doubtless  play  a  considerable  part.  Some  authorities  consider  that 
in  50  to  60  per  cent  of  the  cases  the  disease  existed  in  parents 
and  grandparents.  Garrod  found  that  more  than  half  of  his  gouty 
patients  could  prove  inherited  predisposition.  Osier  says  that 
''  cases  of  a  strong  hereditary  taint  have  been  known  to  develop 
before  puberty.  The  disease  has  been  known  even  in  infants  at 
the  breast."  This  fact  surely  supports  the  probability  of  the 
inheritance  of  the  predisposition  to  defective  alkalinity  of  the 
blood,  or  whatever  else  is  the  true  explanation  of  the  gouty 
diathesis. 

An  acute  attack  of  gout  in  the  personal  history  of  the  proposer, 
and  especially  if  there  has  been  a  family  history  of  the  same,  is 
regarded  by  most  Offices  as  entailing  an  extra  premium.  Do  we 
know,  however,  the  relative  importance  to  be  attached  to  an  attack 
of  genuine  articular  gout,  and  to  those  manifestations  of  the  gouty 
diathesis,  such  as  headache,  eczema,  indigestion,  biliousness,  etc., 
which  are  so  often  regarded  as  trivial  ailments  by  the  proposer  ? 
A  man  of  naturally  active  habits  may  have  an  attack  of  gout  if 
laid  up  through  an  accident,  though  his  signs  of  a  gouty  diathesis 
or  inheritance  would  have  otherwise  remained  undetected ;  and  we 
extra  this  man  and  not  another  who  has  shown  some  of  the 
symptoms  of  irregular  gout  It  is  not  uncommon  to  find  an 
attack  of  serious  gouty  phlebitis  follow  an  operation  or  an  injury 
in  a  man  who  had  previously  shown  only  indefinite  signs  of  his 
tendency. 

Irregular  gout  shows  itself  in  such  various  ways  that  it  is  often 
very  difficult  to  trace  the  symptoms  to  their  proper  origin.  These 
irregular  types  are  said  to  be  perhaps  more  often  seen  in  those 
who  have  the  hereditary  predisposition  than  in  those  who  have 
acquired  the  disease.  If  this  be  so,  it  seems  unfair  to  load  the  life 
of  a  man  who  has  had  typical  articular  gout,  while  others,  merely 
confessing  to  torpid  liver,  slight  eczema,  gastro-intestinal  disorders, 
headache,  sciatica,  urethritis,  or  other  irregular  symptoms,  are 
oassed  at  ordinary  rates. 

I  am  inclined  to  think  that,  although  an  attack  of  gout  warrants 
an  extra  in  some  cases,  it  is  a  mistake  to  obey  a  hard  and  fast 
rule.     I  agree  with  Sir  William  Roberts,  who  says,  **  Nowhere, 
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perhaps,  is  it  more  necessary  than  in  gout  to  consider  the  man  as 
well  as  the  ailment,  and  very  often  more  the  man  than  the 
ailment" 

I  have  present  to  my  mind  cases  which  show  that  if  we  are  to 
be  consistent  we  must  extra  not  only  those  who  have  a  personal 
history  of  genuine  articular  gout  with  a  family  predisposition  to  it, 
but  also  those  who,  having  such  a  family  history,  show,  in  the 
opinion  of  the  Medical  Officer,  any  of  the  various  symptoms  of  the 
gouty  diathesis. 

I  think  we  are  able  to  gauge  the  tjrpe  of  man  who  is  likely  to 
become  extremely  careful  of  his  health  aiter  suffering  from  an  acute 
attack  of  gout  or  showing  manifestations  of  that  disposition.  In 
my  experience  it  is  not  unfrequent  that  a  man  who  has  shown 
about  mid-age  a  tendency  to  this  or  to  some  other  disease  has  altered 
his  mode  of  life  and  enhanced  his  chances  of  longevity.  I  think 
we  might  often  apply  to  physical  habits  the  dictum  which  Shi^e- 
speare  has  applied  to  the  moral  tendencies : ''  Best  men  are  moulded 
out  of  faults,  and  for  the  most  become  much  moi^  the  better  for 
being  a  little  bad.'' 

The  man  of  somewhat  full  habit  of  body,  with  intermittent 
glycosuria,  could  perhaps  truthfully  say  that  he  never  had  gout. 
Sugar  may  be  absent  from  the  urine  at  the  time  of  examination, 
and  he  is  passed  at  ordinary  rates ;  but  surely  he  is  as  essentially 
gouty,  and  a  more  doubtful  risk  than  the  good-conditioned  man 
who  leads  an  active  life  and  who  has  had  a  genuine  attack  of 
articular  gout.  Oxaluria,  like  glycosuria,  is  often  the  herald  of 
gout ;  but  this  warning  note  is  often  unheeded  in  Life  Assurance 
examinations. 

It  is  possible  that  not  only  the  tendency  to  gout  is  inherited, 
but  also  a  disposition  to  lead  that  mode  of  life  which  is  conducive 
to  it.  At  mid-age  men  who  are  leading  loss  active  lives  than 
formerly  do  not  usually  modify  their  diet :  they  suffer  probably 
from  what  is  termed  ''  bilious  dyspepsia,"  or,  in  other  words,  the 
liver  is  not  so  active,  and  less  oxygen  is  inspired.  The  same  mis- 
takes in  the  mode  of  life  as  age  advances  are  probably  made  by  the 
offspring  under  similar  circumstances,  with  the  result  that,  instead 
of  blaming  their  own  unhygienic  mode  of  life,  they  blame  solely 
their  ancestors. 

I  have  heard  it  used  as  an  argument  for  the  theory  of  the 
hereditary  transmissson  of  gout  that  it  is  found  more  in  England 
than  in  Scotland,  because  more  Englishmen  have  gouty  ancestors. 
I  doubt,  however,  if  it  is  not  better  explained  by  the  fact  that  malt 
liquors  are  more  drunk  in  England  with  a  more  highly  nitrogenous 
diet,  while  in  Scotland  more  spirits  are  consumed  and  the  diet  is 
less  nitrogenous. 

I  have  drawn  attention  to  the  first  two  items  of  my  scheme  of 
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examination,  and  have  endeavoured  to  show  that,  in  my  opinion, 
about  equal  importance  should  be  attached  to  the  information 
obtained  from  them. 

It  is  my  intention,  on  a  future  occasion,  to  deal  with  the  third 
head, — ^the  physical  condition  as  ascertained  by  careful  medical 
examination — ^to  which,  as  you  will  observe,  I  have  attached  the 
greatest  value  of  alL 

The  fourth  head,  as  I  explained  at  the  outset,  is  to  be  ranked  as 
of  equal  value  with  the  first  two.  If  you  asked  me  to  value  a  life, 
and  limited  me  to  information  obtainable  under  one  of  the  heads 
only,  I  would  select  the  fourth.  The  best  guess  could  be  made 
from  a  glimpse  of  the  proposer. 

The  fourth  may  be  linked  with  the  fifth,  the  personal  appear- 
ance being  modified  so  much  by  the  surroundings  and  mode  of  life. 
In  fact,  under  personal  appearance  might  be  described  any  indica- 
tions of  irregular  habits  or  of  unhealthy  occupation,  including 
signs  of  sedentary  habits,  confinement,  anxiety  and  worry,  which 
are  becoming  more  and  more  marked  features  in  the  description 
of  the  modem  city  man. 

In  estimating  the  value  of  a  life,  therefore,  by  inquiries  under 
these  five  heads,  we  may  be  able  to  compare  very  difierent  cases 
with  each  other.  Unfavourable  facts  recorded  under  one  of  the 
heads  only  may  be  in  one  case  counterbalanced  by  especially 
favourable  information  recorded  under  the  others.  A  proposer  who 
loses,  say,  5  or  10  per  cent  of  marks  under  the  first  head  may  excel 
his  fellows  so  much  in  the  others  as  to  make  up  for  the  loss,  and  be 
passed  atTordinary  rates.  A  proposer  who  loses,  say,  5  per  cent,  under 
each  of  the  heads  is  surely  not  to  be  ranked  as  a  first-class  life. 

The  unfavourable  record  under  any  one  of  the  heads  may  be  of 
such  vital  importance  as  to  make  the  life  ineligible.  This  would 
apply  especially  to  the  third  head,  where  active  disease  was  dis- 
covered by  the  examiner ;  but,  in  my  opinion,  an  under-average 
physique  and  an  appearance  of  delicacy  should  sometimes  warrant 
rejection  or  a  substantial  extra,  even  although  the  personal  and 
family  records  are  without  flaw.  When  the  Medical  Officer  acts 
upon  this  idea  he  has  usually  a  bad  time  of  it  with  those  who  are 
responsible  for  the  business.  He  is  confronted  by  that  perfect 
family  history  and  that  spotless  personal  record ;  and  it  is  suggested 
that  his  own  personal  condition  has  made  him  see  the  proposer 
from  an  adverse  point  of  view.  Under  such  circumstances  I  must 
say  that  I  fully  sympathise  with  those  excellent  *'  fishers  of  men." 
Still  I  am  more  and  more  impressed  with  the  fact  that  it  is  cases 
such  as  these  which  form  early  olaims.  I  have  heard  it  stated, 
and  my  own  experience  seems  to  prove,  that  a  great  proportion  of 
the  comparatively  early  deaths  occur  among  those  who  have  been 
passed  at  ordinary  rates. 
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It  is  not  my  intention  to  enter  into  my  statistics.  I  would  like, 
liowever,  merely  to  refer  to  one  interesting  lesson  which  they  teach. 
Oat  of  800  cases  examined  by  me  for  one  office,  of  which  eighty- 
fire  were  accepted  at  an  additional  rate,  fifty-five  declined  and 
seventeen  deferred,  there  have  been  eighteen  deaths  daring  fifteen 
years.  Fifteen  of  these  eighteen  deaths, — that  is,  83^  per  cent., 
were  accepted  at  ordinary  rates,  and  three  only  (15  J  per  cent.) 
were  accepted  at  additions  of  from  five  to  fourteen  years. 

I  may  mention  as  a  curious  fact  that  four  out  of  the  fifteen  ac- 
cepted at  ordinary  rates  committed  suicide,  two  of  them  ten  years 
after  insurance,  the  other  two  within  a  year. 

Including  several  cases  of  acute  disease,  such  as  pneumonia  and 
typhoid,  the  majority  of  the  remaining  fifteen  deaths  among  those 
who  were  passed  at  ordinary  rates  had  some  facts  recorded  against 
them  connected  with  personal  appearance  and  general  physique. 

The  lesson  to  me  is  to  have  the  courage  to  load  or  refuse  a  life 
if  I  have  a  doubt,  even  though  suggested  by  the  personal  appear- 
ance alone,  about  the  resisting  power  of  the  individual.  Before  a 
kindred  society  in  Dublin  I  hope  to  deal  in  some  detail  with  the 
last  three  heads  of  my  scheme  of  examination,  and  to  discuss  the 
important  and  difficult  subject  of  syphilis  in  its  bearing  on  Life 
AjBsurance,  which  of  itself  would  form  almost  a  sufficient  subject 
for  an  address. 

In  conclusion,  Gentlemen,  permit  me  to  express  the  hope  that^ 
notwithstanding  some  recent  innovations  on  the  part  of  a  few 
Offices,  the  day  is  far  distant  when  the  Actuary  and  the  Physician 
shall  cease  to  co-operate  in  the  great  and  beneficent  work  of  Life 
AjBsurance.  Might  not  both  professions  be  even  more  closely 
associated  than  at  present  in  a  constant  endeavour  to  increase  by 
every  available  means  our  statistical  knowledge ) 

I  have  already  trespassed  too  much  this  evening  upon  your 
patience,  and  shall  not  further  weary  you  by  attempting  to  give 
shape  to  some  ideas  on  the  subject  which  have  occurred  to  me.  I 
have  often  thought  that  the  information  which  is  recorded  in  the 
medical  reports  should  not  only  serve  to  guide  the  Office  in  the 
selection  of  its  risks,  but  should  yield  an  accumulation  of  facts 
which  in  the  hands  of  the  statist  of  the  future  may  prove  of  the 
greatest  value  in  placing  the  system  of  selection  on  the  level  of  a 
more  exact  science. 

Though  I  have  pointed  out  dangers  and  difficulties  in  the 
selection  of  lives,  I  have  also  tried  to  indicate  that  often  in  Life 
Assurance 

''  Our  doubts  are  traitors, 
And  make  ns  lose  the  good  we  oft  might  win 
By  fearing  to  attempt." 
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Assurance} 

Mb.  Prssident  anA  Gentlemen, — ^I  deemed  it  a  high  honour  to 
receire  from  the  Insurance  Institute  of  Ireland  an  invitation  to 
deliver  an  address  on  Some  Medical  Aspects  of  Life  Assurance ; 
and,  in  accepting  it,  I  cherished  the  hope  of  being  able  to  throw 
eyen  a  little  light  on  a  subject  beset  with  many  difficulties. 

My  remarks  will  be  a  continuation  of  those  embodied  in  a  paper 
read  before  the  Society  of  Actuaries  in  Edinburgh.  I  am  well 
aware  that  in  dealing  with  this  matter  of  the  selection  of  lives,  it 
may  appear  that  I  am  striving  after  a  high  ideal  which  it  is 
impossible  to  reach.  We  must,  however,  have  some  standard  with 
which  to  compare  the  lives  which  actually  come  before  our  notice ; 
otherwise  it  would  be  impossible  to  express  the  relative  value  of 
individual  lives. 

I  fully  appreciate  the  difficulty  of  finding  a  life  which  even 
approximates  to  that  which  we  should  take  as  a  standard.  It  is 
only  too  easy  to  find  some  flaw  in  every  proposer  for  assurance, 
and  the  medical  officer  must  have  that  courage  in  forming  his 
rapid  judgments  which  will  enable  him  to  avoid  an  excess  of 
caution  that  would  often  prove  detrimental  to  the  interest  of  the 
Company. 

I  have  not  the  confidence  displayed  by  Dr.  Jobling,  the  medical 
officer  of  the  Anglo-Bengalee  Disinterested  Loan  and  Life  Insur- 
ance Company,  described  by  Dickens  in  Martin  Chuzzlewit^  who 
not  only  examined  but  found  the  proposers  for  insurance.  He 
was  evidently  more  fully  aware  of  the  real  secret  of  medical 
examination  than  we  are  to-day,  as  evidenced  by  his  statement  to 
the  directors : — 

<*  We  know  a  few  secrets  of  Nature  in  our  profession,  Sirs ;  of 
course  we  do.  We  study  for  that ;  we  pass  the  Hall  and  College 
for  that;  and  we  take  our  station  in  Society  by  that  It  is 
extraordinary  how  little  is  known  on  these  subjects  generally." 

Gentlemen,  I  differ  from  Dr.  Jobling,  as  nowadays  we  realise 
how  few  of  the  secrets  of  Nature  we  do  know,  and  I  think  it  is 
appalling  how  much  to-day  '*  is  known  on  these  subjects  generally/' 

^  Read  before  the  Insoranoe  Institute  of  Ireland  on  February  26th,  1807. 
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but  especially  by  proposers,  and  by  Actuaries  and  Secretaries  of 
Life  Assurance  Companies. 

Jobling  was  of  opinion,  too,  when  refreshment  for  the  board- 
room was  announced,  that  this  was  '*  the  true  Life  Assurance — the 
best  Policy  in  the  world,  my  dear  Sir ;  we  should  be  provident, 
and  eat  and  drink  whenever  we  can."  One  part  at  least  of  the 
last  aphorism  may,  I  think,  be  accepted  as  wise  by  the  officials  of 
Life  Assurance  Companies. 

The  subject  which  I  have  taken  upon  myself  to  expound  is  one 
that  deals  mainly  with  hard  dry  facts,  and  partly  with  speculative 
opinions,  while  sometimes  it  even  borders  6n  the  fairyland  of 
philosophy.  I  must  content  myself  with  modest  statements  of  some 
facts  (and  opinions  founded  upon  them)  which  have  come  within 
my  own  personal  experience  or  have  been  recorded  by  others. 

In  my  former  paper  I  discussed  at  some  length  the  reasons  for 
giving  the  family  history  and  the  personal  history  equal  values, 
combating  the  opinions  of  Dr.  Rabagliati  and  others,  who  consider 
that  disease  is  very  little  hereditary,  and  that  the  family  history 
is  of  little  importance  as  compared  with  the  personal  history. 

I  likewise  indicated  the  great  importance  I  attach  to  the 
personal  appearance  of  the  proposer,  as  judged  of  course  by  the 
examining  medical  officer.^ 

There  is,  perhaps,  not  much  need  to  insist  on  the  importance  of 
the  third  head — the  physical  condition  as  ascertained  by  careful 
medical  examination ;  and,  as  you  will  observe,  I  have  attached  to 
it  the  greatest  value  of  all.  It  would  be  impossible  in  a  paper 
such  as  this  to  deal  at  any  length  with  the  question  of  the 
diagnosis  of  a  man's  condition  from  the  physical  signs  disclosed 
by  examination ;  and  I  take  it  for  granted  that  any  adverse  fact 
of  this  description — and  the  interpretation  of  it — noted  by  the 
medical  examiner  should  be  regarded  as  of  the  greatest  value. 

In  the  British  Medical  Journal  of  February  13th,  a  short 
reference  was  made  to  my  statement  that  too  great  attention  to 
the  minutiffi  of  the  medical  examination  for  Life  Assurance 
might  lead  to  the  general  appearance  of  the  proposer  being  less 
carefully  observed  than  in  former  days.  I  was  happy  to  note, 
that  this  point  had  not  been  overlooked. 

This  notice  in  the  BrUish  Medical  Journal  referred  to  a  remark 
of  Dr.  Goodhart's,  that  he  "  would  pass  many  a  heart  which  is  now 
looked  at  askance,  provided  the  applicant  could  produce  evidence 
that  he  made  a  good  breakfast."  This  may  be  a  striking  way  of 
stating  that  much  of  the  information  which  would  guide  us  in 
estimating  the  value  of  a  life  is  really  beyond  our  reach,  and  that 
the  importance  to  be  attached  to  any  abnormal  condition  disclosed 

1  See  Table  at  page  113  for  Scheme  of  EzaminatioD. 
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by  the  physical  examination  has  to  be  estimated  by  consideration 
of  many  other  circumstances.  I  think,  however,  that  Dr.  Good- 
hart's  suggestion  might  be  taken  advantage  of  by  incorporating  in 
the  question  regarding  the  amount  of  alcohol  consumed  by  the 
proposer  some  inquiries  as  to  the  character  of  his  diet. 

The  same  note  states  that.'' from  the  records  of  one  of  our  large 
Insurance  Offices  it  has  been  found  that  the  lives  taken  before  a 
medical  examination  was  instituted  compared  very  favourably  with 
those  who  were  subjected  to  a  medical  examination."  This  com- 
ment appears  to  indicate  that  I  intended  to  attach  little  importance 
to  the  medical  examination,  whereas  in  my  paper  I  was  careful  to 
insist  on  the  absolute  importance  of  this,  as  it  was  the  medical 
examiner  alone  who  could  judge  of  the  value  to  be  attached  to  the 
items  of  information  supplied.  The  statistics  of  the  Company 
referred  to  could,  I  think,  be  proved  to  be  fallacious.  Such 
statistics,  based  on  limited  numbers,  are  of  course  not  of  much 
value  as  compared  with  those  of  to-day,  insurance  having  become 
in  the  meantime  so  much  more  popular  and  universal.  I  feel 
confident,  judging  from  my  own  experience,  that  if  we  could  trace 
even  a  small  percentage  of  the  cases  rejected  by  the  medical 
officers,  we  would  find  that  the  Companies  had  been  saved  from 
serious  loss. 

It  is  easy  to  point  to  individual  cases  in  which  rejection  by  a 
Life  Insurance  Company  has  been  followed  by  long  life.  The 
very  rejection  may  have  been  one  of  the  elements  which  determined 
that  careful  life  which  conduces  to  longevity.  It  is  difficult  to  say 
whether  the  creaking  door  will  be  carefully  handled,  though  it  is 
easy  to  predict  that,  if  gently  used,  it  may  hang  for  years.  I 
have  been  guilty  of  refusing  a  proposer  for  Life  Assurance,  and  of 
telling  him  in  the  next  breath  that  he  might  live  to  eighty  if 
he  pursued  a  certain  mode  of  life.  I  could  not  assure  the  directors 
that  he  would  certainly  lead  that  perfect  life  which  would  probably 
make  his  infirmity  a  god-senfd  to  him.  It  was  my  duty  to  give 
the  Company  the  benefit  of  the  doubt. 

I  shall  refer  only  very  shortly  to  the  physical  examination, 
because  to  do  so  at  any  length  or  with  any  thoroughness  would 
involve  the  writing  of  a  treatise  on  physical  diagnosis,  which 
is  not  the  object  of  a  lecture  before  an  Insurance  Society. 

The  medical  officers  are  well  aware  of  the  difficulties.  Peculiar- 
ities in  the  physical  signs  detected  by  auscultation  of  the  heart  in 
practically  healthy  people — to  take  one  example — ^has  led  to  the 
conclusion  that  such  peculiarities  are  not  to  be  considered  as 
always  indicating  grave  or  even  slight  structural  changes  in  the 
organ.  Temporary  peculiarities  in  the  sounds  of  the  heart  are 
known  to  exist  when  the  blood,  from  various  causes,  is  in  a  poor 
condition,  although  the  valves  are  not  organically  at  fault     The 
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importance  to  be  attached  to  these  is  not  often  to  be  determined 
by  one  examination,  or  without  taking  into  consideration  all  the 
circumstances  which  might  lead  to  their  production.  Few 
physicians,  I  believe^  would  give  to  a  private  patient  an  adverse 
opinion  as  to  his  prospects  of  life,  if  the  only  physical  sign  noted 
was  the  presence  of  a  heart  murmur.  They  would  tiy  to  satisfy 
themselves  that  there  was  no  evidence  of  embarrassment  of  the 
action  of  the  heart  in  connection  with  it,  and  to  find  out  if  no 
other  condition  indirectly  connected  with  the  heart  might  not 
account  for  the  physical  sign.  If,  for  example,  in  association  with 
the  murmur,  it  was  discovered  that  the  patient  suffered  from 
ansdmia  (or  poverty  of  the  blood),  or  had  lately  been  confined  in 
ill-ventilated  rooms,  or  had  just  recovered  from  some  specific 
fever,  the  physician  would  take  a  more  favourable  view  of  the 
origi;  of  tiie  physical  sign  and  express  a  hope  of  nltimate 
recovery ;  whereas  if,  in  association  with  it,  he  discovered  hyper- 
trophy of  the  heart,  displacement  of  the  apex-beat,  or  peculia^ties 
in  the  pulse,  he  would  be  right  in  giving  a  guarded  opinion. 

I  have  known  instances  of  proposers  who,  ten  to  fifteen  years 
previously,  were  postponed  or  refused  on  account  of  a  caxdiac 
murmur,  the  cause  of  which  the  examining  physician  was  unable 
definitely  to  determine,  but  who,  after  the  lapse  of  years,  have  been 
accepted  at  some  small  additional  premium  by  the  same  examiner, 
and  by  others,  because  the  sequence  of  events  had  proved  that  the 
murmur  was  either  merely  functional  in  origin,  or,  in  any  case,  was 
not  due  to  a  structural  disease  which  caused  embarrassment  to  the 
organ.  The  difficulties  of  giving  an  opinion  as  to  the  exact  cause 
of  some  of  these  murmurs  is  so  great  that  the  only  choice  of  the 
medical  ofBcer  is  to  postpone. 

If  the  physician  detects  a  murmur  which,  in  his  opinion,  is 
without  doubt  due  to  structural  disease  of  the  valves,  he  need  not 
of  necessity  reject  the  life.  If  the  structural  alteration  in  the 
valve  can  be  traced  to  an  acute  malady,  such  as  rheumatic  fever 
or  typhoid  fever  some  years  before,  sometimes  it  need  not  be 
considered  of  so  much  importance  as  when  no  such  acute  illness 
has  been  recorded  by  the  proposer.  A  murmur  resulting  from 
degeneration,  without  any  history  of  acute  disease,  is  much  more 
significant.  Sir  William  Broadbent  has  pointed  out,  in  the 
Hunterian  Lectures  of  1891,  that  valvular  lesions  due  to  acute 
disease  are  often  stationary,  whereas  those  due  to  degeneration 
are  progressive. 

The  subject  of  glycosuria  in  connection  with  Life  Assurance  is 
one  which  has  certainly  puzzled  me,  because  I  have  occasionally, 
before  examining  the  urine,  made  up  my  mind  that  the  life  under 
consideration  was  one  for  acceptance  at  ordinary  rates,  and  been 
compelled  to  alter  my  opinion  by  the  detection  of  sugar.     It  has 
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been  my  habit  to  postpone  these  cases  for  a  time,  and  not  infre- 
quently I  have  foand  that  at  the  next  examination  the  sagar  has 
practically  disappeared. 

It  has  to  be  kept  in  mind,  however,  in  cases  such  as  these  that 
**  doctoring  "  can  do  a  great  deal,  and  even  without  medicinal  and 
dietetic  treatment  the  imbibition  of  a  considerable  amount  of  fluid 
may  not  only  reduce  the  specific  gravity  of  the  urine  but  render 
the  detection  of  sugar  impossible. 

It  is  well  known  that  glycosuria  is  often  intermittent.  Gases 
occur  in  Life  Assurance  in  which,  although  sugar  is  suspected, 
none  has  been  found  and  the  urine  is  of  extremely  low  specific 
gravity,  a  condition  which  I  always  regard  with  misgiving. 
Happily,  in  some  of  these  instances,  a  rapid  pulse  and  a  suspicion 
of  alcoholism  has  suggested  the  advisability  of  re-examination  of 
the  urine,  when  sugar  has  been  detected.  I  must  confess  that  I 
am  at  a  loss  to  know  what  to  do  with  these  cases  of  intermittent 
glycosuria;  but  I  am  inclined  to  class  them,  in  many  instances, 
along  with  cases  of  oxaluria  and  with  cases  in  which  there  is  a 
history  of  gout  or  pf  frequent  attacks  of  what  the  proposer  calls 
''  biliousness.'' 

The  genuine  diabetic  is  not  difficult  to  recognise,  and  I  think  it 
is  not  uncommon  to  find  that  a  man  who  has  been  made  aware  of 
the  temporary  presence  of  sugar  in  his  urine  has  become  more 
careful  of  his  health,  and  therefore  enhanced  his  chances  of  lon- 
gevity. Still  I  would  hesitate  to  accept  a  proposer  whose  urine 
had  shown  the  presence  of  sugar  without  several  analyses,  and 
without  endeavouring,  in  some  measure,  to  gauge  the  disposition 
and  habits  of  the  man. 

There  is  one  additional  point  elicited  in  the  physical  examina- 
tion of  the  patient  to  which  I  am  anxious  briefly  to  draw  attention, 
and  that  is  the  measurement  of  the  chest.  It  is  not  altogether 
the  size  of  the  chest  which  is  significant ;  rather  is  it  the  capacity 
for  expansion  which  is  important.  I  have  seen  large  chests  in 
which  the  expansile  power  was  defective,  and  small  chests  in  which 
the  difference  between  the  measurement  during  expiration  and 
that  during  inspiration  was  as  much  as  four  inches. 

It  has  to  be  remembered  that  a  superabundance  of  muscular  and 
fatty  tissues  may  account  for  several  inches  in  the  chest  circum- 
ference of  a  person  who  may  be  unable  to  inflate  his  lungs  as 
thoroughly  as  one  whose  chest  appears  to  be  under  the  average  of 
capacity.  It  would  be  well,  therefore,  if,  in  the  medical  report 
forms,  all  Companies. adopted  the  plan  of  having  the  circumference 
of  the  chest  during  both  expiration  and  inspiration  recorded. 

I  have  often  been  struck  with  the  difficulty  which  some  people 
have  of  understanding  what  it  is  to  take  a  deep  breath.  In  my 
capacity  as  Honorary  Physician  to  the  Eoyal  Academy  of  Music  I 
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have  found  that  those  who  were  undergoing  a  professional  training 
in  singing,  although  some  were  what  might  be  termed  small-chested, 
have  been  able  to  inflate  their  lungs  more  easily  and  thoroughly 
than  those  who  were  not  undergoing  such  training.  This  appears 
to  me  to  show  that  training  in  the  art  of  breathing  might,  with 
highly  beneficial  results,  be  more  widely  cultivated  among  the 
community  at  large  than  it  is  at  present. 

I  do  not  propose  to  cite  further  instances  of  important  signs 
discovered  by  the  physical  examination ;  but  in  the  remarks  I  am 
about  to  make  concerning  the  other  two  items  of  the  scheme,  I 
must  incidentally  refer  to  others. 

You  will  observe  that  in  my  scheme  the  percentage  of  value  given 
to  environment  is  less  than  that  given  to  any  of  the  other  items. 
This  is  partly  because  I  consider  that  it  is  to  be  linked  in  great 
measure  with  the  personal  appearance.  How  are  we  to  judge  of 
the  environment  of  a  proposer  for  Life  Assurance  t  It  is  not  only 
by  the  statement  of  the  proposer  himself,  nor  by  the  additional 
statements  of  his  private  friends  and  of  the  agent  who  introduces 
him,  nor  even  by  all  these  combined.  It  is,  in  great  measure,  by 
the  opinion  formed  of  him  by  the  medical  officer  examining. 

The  value  I  have  attached  to  the  item  of  environment  may 
seem  inadequate ;  but  I  have  given  it  this  small  value,  not  because 
I  think  it  of  less  importance  than  the  others,  but  because  it  is 
more  difficult  to  obtain  information  of  a  trustworthy  nature  with 
regard  to  it  than  with  regard  to  them.  We  obtain  very  little 
direct  or  indirect  information  about  the  proposer's  habits,  occupa- 
tion, or  associates.  If  we  could  get  more  exact  information  about 
these  and  be  able  better  to  judge  of  a  man's  temperament,  I  feel 
that  the  percentage  of  value  given  to  this  item  of  environment 
should  be  increased.  It  is  only  because  of  the  difficulty  of  estima- 
ting these  elements  in  judging  of  the  environment  that  I  value  it 
as  I  have  in  my  scheme.  The  environment  modifies  our  opinions 
on  the  significance  of  many  symptoms.  A  man  of  fine  fibre,  of 
high  intellectual  attainments  though  of  defective  physique,  placed 
in  circumstances  suitable  for  the  exercise  of  his  faculties  and  with 
a  determination  to  live  and  succeed,  is  likely  to  reach  the  expect- 
ancy of  life  in  spite  of  the  insurance  doctor's  opinion.  Place  the 
same  man  in  unfavourable  surroundings — financial  embarrassments, 
family  trouble,  temptations  resulting  therefrom,  perhaps  exposure 
to  tubercular  infection — and  he  will  serve  as  an  example  of  the 
doctor's  wisdom. 

I  am  not  quite  sure  that  the  environment  for  the  time  being  of 
a  proposer  is  a  sure  guide  to  us  in  estimating  his  liability,  for 
example,  to  an  infectious  disease  such  as  consumption.  In  my 
own  experience  in  private  practice  I  have  been  astonished  to  find 
that  Bome  people  who  have  come  from  districts  to  which  we  would 
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natorally  send  phthisical  cases,  have  developed  phthisis  in  London. 
For  example,  I  know  of  cases  in  which  healthy  people  who  have 
eome  from  Australia  and  the  Cape  have,  after  a  residence  in  this 
country,  returned  to  their  own,  suffering  from  undoubted  signs  of 
tuberculosis.  It  may  be,  of  course,  that  the  ancestors  of  these 
people  migrated  because  they  were  threatened  with  tubercular 
disease ;  but  I  have  been  unable  in  those  cases  present  to  my  mind 
to  obtain  any  such  history. 

Dr.  James,  in  his  interesting  and  able  remarks  after  my  previous 
paper,  referred  to  instances  which  had  come  under  his  own 
observation  of  apparently  fine  specimens  of  humanity,  who  had 
come  from  healthy  districts  in  Australia  and  the  Cape  to  study 
medicine  in  Edinburgh,  who  excelled  in  all  athletic  exercises,  and 
who  fell  victims  to  consumption.  This  reference  was  intended  to 
combat  the  importance  I  have  attached  to  the  personal  appearance 
of  a  proposer :  but  I  think  that  the  personal  appearance — although 
it  may,  in  a  few  cases,  in  some  measure  lead  to  a  fallacious 
judgment — is  undoubtedly  a  valuable  guide.  Dr.  James's  criticism 
makes  me  ask  the  question  which  I  previously  ventured  to  put  in 
another  way :  Is  a  liability  to  tubercular  infection  as  universally 
transmitted  from  ancestors  as  we  imagine;  and  is  it  possible  that 
the  total  absence  of  a  tubercular  family  history  may  sometimes 
convey  a  proclivity  to  such  infection  1 

It  is  a  curious  fact  that  cases  of  acute  tuberculosis,  not  un- 
commonly occur  among  children  who  have  only  recently  been 
brought  to  London  from  healthy  country  districts,  and  had  no 
history  of  consumption  in  their  family.  May  it  be  that  these 
children  had  from  their  healthy  surroundings  and  healthy  ancestry, 
acquired  no  immunity  against  this  infection,  and,  in  virtue  of  these 
previous  healthy  surroundings  and  healthy  ancestors,  their  tissues 
served  as  a  suitable  soil  for  the  development  of  these  bacilli  1 
The  change  of  environment,  therefore,  of  these  children,  or  of  the 
Australian  and  Cape  patients  I  have  referred  to,  or  of  the  colonial 
students  cited  by  Dr.  James,  from  one  in  which  the  tubercle 
bacilli  were  scarce,  to  one  in  which  their  presence  is  almost 
universal,  perhaps  made  some  of  these  otherwise  healthy  subjects 
the  more  readily  fall  victims  to  an  organism  to  which  they  and 
their  ancestors  had  been  previously  unused.  Children  in  London 
districts,  where  poverty,  underfeeding,  and  the  presence  of  tubercle 
bacilli  are  almost  constant  factors,  often  resist  the  inroads  of  these 
bacilli,  while  the  healthy  immigrants  from  other  parts,  unused  to 
tliis  infection,  sometimes  fall  victims,  perhaps,  because  they  have 
acquired  no  immunity. 

I  cannot  help  thinking — though  it  is  a  bold  statement  to  make 
— that  further  investigation  into  the  natural  history  of  tubercle 
bacilli   may  prove   that   sometimes,  though   perhaps  rarely,   an 
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acquired  immunity  to  this  disease  may  be  transmitted  from  parent 
to  offspring,  just  as  an  immunity  to  certain  other  infectious 
diseases  seems  to  be  transmitted  in  some  races,  as  in  the  cases,  for 
example,  of  ague  and  yellow-fever.  I  do  not  deny  that  proclivity 
to  infection  by  tubercle  bacilli  is  more  often  transmitted,  but  not 
necessarily  from  the  existence  of  tuberculosis  or  any  other  single 
disease  in  the  parents ;  nor  do  I  deny  that  tubercle  bacilli  can  be 
directly  inherited,  or  transmitted  to  the  child  in  utero.  Is  it 
improved  treatment  alone,  or  in  part  some  degree  of  inherited 
immunity,  which  is  making  Phthisis  a  less  formidable  disease? 
There  is  certainly  more  care  taken  nowadays  to  prevent  infection, 
but  this  does  not  account  for  the  many  milder  types  of  the  disease 
which  we  see  to-day.  Is  it  too  much  to  hope  that  by  isolation, 
improved  treatment,  and  inherited  immunity,  Phthisis  may 
eventually  be  extinguished  like  leprosy,  once  widely  prevalent  in 
Scotland  1 

I  think  it  is  recognised  that  we  can  judge  to  some  extent  of  a 
man's  temperament  Is  a  man's  temperament  altogether  born  in 
him,  or  is  it  not  in  some  measure  due  to  his  environment  ?  His 
surroundings,  the  incidents  in  his  life,  surely  alter  his  character, 
just  as  his  physical  condition  changes  by  the  influence  of  external 
circumstances.  I  grant  that  it  depends  to  a  great  extent  upon  the 
individual  whether  the  environment  affects  him  or  not :  but  still 
it  is  exceptional  to  find  a  man  rise  superior  to  his  unfavourable 
surroundings. 

I  wish  it  to  be  understood  that  in  coming  to  any  conclusion 
with  regard  to  the  scant  information  supplied  about  the  environ- 
ment of  the  proposer,  and  the  frequently  vague  ideas  of  his 
constitution  gained  by  observation  of  his  personal  appearance,  the 
other  items  of  the  scheme  have  to  be  constantly  kept  in  view. 
The  physical  examination,  for  example,  may  disclose  peculiarities 
which  assume  great  significance  in  one  case,  and  are  passed  over  as 
of  slight  import  in  others.  I  have  referred  already  to  the 
occasionally  great  significance  of  the  low  specific  gravity  of  the 
urine;  and  I  wish  now  to  draw  attention  to  another  point, 
discovered  in  the  physical  examination,  which  is  of  frequent 
occurrence,  and  the  importance  of  which  is  determined  by  a 
consideration  of  the  personal  appearance  and  the  environment  of 
the  individual. 

In  the  experience  of  all  medical  officers  for  life  assurance,  cases 
frequently  occur  in  which  the  pulse  is  of  more  than  average 
rapidity.  We  have,  in  giving  our  recommendation  to  the 
Directors,  to  consider  whether  this  is  due  to  some  temporary 
nervous  influence — the  result  of  excitement  during  the  ordeal  of 
examination,  for  instance — or  whether  it  is  a  more  or  less  perma- 
aenb  condition,  indicating  the  possible  onset  of  changes  in  the 
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minute  arteries  in  consequence  of  alcoholic  or  other  poisoning 
— which  condition  naturally  often  leads  to  over-action  of  the 
heart. 

The  judgment  of  the  significance  of  this  symptom  is  one  of  the 
most  difficult  with  which  the  medical  officer  of  an  Insurance  Com- 
pany has  to  deal.  The  patient's  statement  with  regard  to  his 
habits  has  to  be  taken  with  great  caution.  I  have  often  found 
that  the  man  of  sober  habit-s  gives  a  worse  account  of  himself  in 
this  respect  than  the  man  who  is  given  to  habitual  alcoholic 
excess.  There  is  a  type  of  proposer  who,  having  something  to 
conceal  with  regard  to  his  personal  history,  affects  an  anxiety  to 
disclose  the  minutest  details ;  and  the  same  individual,  in  answer 
to  questions  concerning  his  habits  and  surroundings,  will  endeavour 
to  appear  abnormally  straightforward.  He  is  to  be  carefully  dis- 
tinguished from  the  man  who  is  really  conscientious.  Answers 
have  been  given  by  men,  whom  I  knew  to  be  especially  careful  in 
their  habits,  which  on  paper  would  appear  to  the  Directors  as  a 
description  of  irregular  habits ;  while  others  have  described  them- 
selves as  "  almost  abstainers  "  who  were  well  known  to  be  addicted 
to  habitual  alcoholic  excess.  The  description  of  their  environ- 
ment as  given  by  these  proposers  is  absolutely  fallacious — to  use 
no  stronger  term ;  and  the  medical  officer  who  inspects  the  in- 
dividual can  alone  judge  of  the  importance  to  be  attached  to  the 
statement. 

I  have  frequently  found  it  my  duty  to  record  adverse  facts, 
such  as  those  above  noted,  of  symptoms  observed  by  myself,  or 
statements  made  by  the  proposer,  and  have,  in  certain  instances, 
from  a  general  survey  of  the  case,  come  to  the  conclusion  that 
they  were  of  small  importance,  and  have  therefore  recommended 
for  acceptance  at  ordinary  rates  individuals  whose  record  on  paper 
has  appeared  in  some  respects  unsatisfactory.  The  medical  officers 
who  examine  the  papers  without  inspecting  the  proposer,  must  of 
necessity  attach  more  importance  to  any  such  adverse  facts  recorded, 
regarding  symptoms  or  habits. 

The  importance  to  be  attached  to  many  another  symptom,  such 
as  asthma  and  glycosuria,  has  to  be  determined  practically  by 
the  appearance  and  the  environment  of  the  individual ;  and  unless 
the  examining  officer  makes  careful  notes  of  these,  I  fail  to  see 
how  any  opinion  he  may  arrive  at  can  be  confirmed  by  the  chief 
medical  officer. 

What  is  termed  the  temperament  of  an  individual,  as  disclosed 
by  his  appearance  and  manner,  has  to  be  considered  in  relation  to 
his  environment,  whether  the  former  be  partly  due  to  the  latter 
or  not.  A  temperament  of  a  certain  type  which  would  be 
especially  unsuitable  for  certain  surroundings  might  be  the  very 
one  to  conduce  to  longevity  in  other  surroundings.     For  example, 
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the  type  of  man  who  is  unable  in  the  small  affairs  of  life  to  come 
to  a  quick  and  certain  conclusion,  is  surely  unsuited  for  occupations 
which  entail  rapid  judgment,  such,  for  example,  as  business  on  the 
Stock  Exchange  or  in  Mincing  Lane.  Men  are  sometimes  called 
to  fill  positions  in  life  for  which  they  are  little  suited :  ambition 
or  a  sense  of  duty  draws  them  where  they  would  least  wish  to 
go.  The  sense  or  knowledge  of  comparative  failure  will  be  more 
acute  in  the  man  of  high  intellectual  attainments,  and  the  con- 
sequences to  his  life  would  be  the  more  grave.  In  private 
practice,  we  are  constantly  made  aware  by  the  statements  of  the 
patient  of  conditions  of  this  kind.  He  is  only  too  willing  to  guide 
his  medical  adviser  in  judging  of  the  course  to  be  pursued.  The 
proposer  for  life  assurance,  on  the  contrary,  under  similar  circum- 
stances, though  well  aware  that  his  life  is  endangered  by  the 
exercise  of  his  calling,  does  not  feel  bound  to  give  more  informa- 
tion about  the  effects  his  environment  has  upon  him,  than  can  be 
elicited  by  the  questions  asked  by  the  medical  officer.  It  is  often 
difficult  to  judge  as  to  whether  the  temperament  considered  in 
connection  with  the  occupation  of  an  individual  is  conducive 
to  health  or  the  reverse,  but  sometimes  an  idea  can  be  formed. 
Instances  will  doubtless  recur  to  the  minds  of  all  of  you  in  which 
the  lives  of  personal  friends  and  acquaintances  have  flickered  out, 
while  others,  with  less  fine  physical  and  mental  endowments, 
whose  ''hearts  were  dry  as  summer's  dust,"  have  burned  to  the 
socket. 

The  term  "  diathesis "  has  been  used,  to  my  mind,  somewhat 
vaguely.  Mr.  Jonathan  Hutchinson  says:  "What  we  mean  by 
diathesis  is  little  other  than  an  exceedingly  chronic  disease.  It 
is  a  disease  or  taint  which  lasts  a  lifetime,  which  may  be  active  at 
times  and  latent  at  times,  and  which  may  be  handed  on  to  another 
generation."  I  am  unable  to  agree  altogether  with  Mr.  Hutchin- 
son's definition.  I  would  be  rather  inclined  to  say  that  an 
apparent  diathesis  is  a  condition  in  which  the  tissues  and  gross 
features  of  the  body  have  staipaped  upon  them  evidences  of  a 
tendency  to  degeneration  in  a  special  line — a  tendency  which  may 
never  be  actually  declared.  Unfavourable  surroundings,  however, 
— an  acute  specific  disease,  mental  shock,  overwork,  might  all 
determine  the  beginnings  of  such  degeneration ;  but,  previous  to 
this,  the  structural  elements  of  the  body  were  in  a  normal  condition 
anatomically  and  physiologically. 

We  cannot  often  judge,  in  the  few  minutes  devoted  to  examina- 
tion for  life  assurance,  of  a  man's  diathesis,  which  can  be  gauged 
only  by  observation  of  a  complex  group  of  characteristics. 
Temperament — which,  I  take  it,  is  a  mental  characteristic — ^is 
one  of  the  most  obvious  of  these. 

I  cannot  resist  quoting  a  few  lines  from  Matthew  Arnold's 
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Empedodes  on  Etna,  which  seem  to  me  shortly  to  sum  up  the 
relationship  between  heredity,  diathesis  and  environment : — 

**  Bom  into  life  we  are  ;  and  life  must  be  our  mould. 


**  Bom  into  life,  man  grows 
Forth  from  his  parents'  stem, 
And  blends  their  bloods  as  those 
Of  theirs  are  blent  in  them  ; 
So  each  new  man  strikes  root  into  a  far  fore-time. 

"Bom  into  life, — we  bring 
A  bias  with  us  here, 
And,  when  here,  each  new  thing 
Affects  us  we  come  near ; 
To  tunes,  we  did  not  call,  our  being  must  keep  chime." 

From  the  heights  of  Matthew  Arnold's  poetry  I  have  to  descend 
to  the  prosaic  plain  of  Syphilis.  I  select  this  subject  because  it 
is  a  constitutional  disease  of  no  infrequent  occurrence  among 
proposers  for  life  assurance,  and  because  it  serves  as  an  example 
of  how,  in  estimating  the  importance  to  be  attached  to  this 
disease,  we  have  to  take  into  account  the  information  supplied 
under  all  the  five  heads  of  examination. 

This  is  not  only  a  most  important,  it  is  also  a  difficult  subject 
ia  its  bearing  on  life  assurance,  and  in  itself  is  almost  sufficient 
for  an  address ;  but  I  have  only  time  on  the  present  occasion  to 
touch  the  fringe  of  it. 

I  have  been  astonished  to  hear  from  Managers,  Secretaries,  and 
Actuaries  of  several  Insurance  Companies  that  the  question  of  a 
personal  history  of  syphilis  so  rarely  comes  under  their  notice. 
This  is  to  be  explained,  not  by  the  rarity  of  the  disease,  but  by 
the  fact  that  the  question  seldom  appears  as  a  direct  one  in  many 
of  the  medical  forms,  and,  perhaps  also,  as  I  indicate  later  on,  by 
the  lack  of  truth  in  the  proposer's  answer. 

I  have,  for  some  years,  held  more  or  less  definite  views  as  to 
the  manner  in  which  syphilitics  should  be  dealt  with  by  Life 
Assurance  Companies,  and  have  acted  according  to  these  views  in 
my  recommendations  to  the  Companies  in  any  particular  case. 

It  has  been  my  habit  to  regard  a  history  of  syphilis  according 
to  the  view  I  took  of  the  actual  state  of  health  of  the  proposer 
himself,  of  his  family  history,  of  the  other  facts  in  his  personal 
history,  and  of  his  general  surroundings.  There  can  be  no 
regular  rule  of  treatment,  from  the  insurance  point  of  view, 
meted  out  to  proposers  who  have  suffered  from  this  malady.  I 
have  often  thought  that,  under  certain  circumstances,  it  has 
proved  almost  an  advantage  to  some  individuals  to  have  had 
syphilis.  I  have  lived  long  enough  to  know  instances  in  which 
infection  with  syphilis  has  changed  the  whole  mode  of  life  of 
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persons  who  otherwise  might  have  succumbed  to  other  and  more 
insidious  maladies  consequent  upon  their  mode  of  life. 

I  do  not  mean  to  insinuate  that  infection  by  syphilis  is  always 
an  indication  of  an  evil  mode  of  life ;  but,  of  course,  it  is  probable 
that  in  many  instances  there  has  been  at  least  some  temporary 
enfeeblement  of  the  moral  faculties  from  various  causes. 

Before  dealing  with  the  question  of  the  effects  which  this 
disease  has  on  the  prospects  of  health,  I  would  like  to  ask  : — Do 
proposers  always  state  in  answer  to  a  direct  question  as  to 
infection  of  this  nature  that  they  have  suffered  from  iti  I  am 
sure  they  do  not.  I  believe  we  take  many  syphilitics  at  ordinary 
rates  and  do  not  know  it.  The  honest  man  who  says  he  has  been 
so  infected  in  early  youth,  or  even  in  recent  years,  therefore  often 
suffers  by  having  to  pay  an  extra  premium ;  while  the  less  honest 
man — and  probably  less  intelligent  man — who  has  attached  little 
importance  ito  the  malady,  is  accepted  at  ordinary  rates.  The 
companies  by  loading  every  life  with  a  history  of  syphilis 
encourage  dishonesty  and  injure  themselves  as  well ;  for  were  it 
known  that  they  dealt  leniently  with  this  flaw  in  personal  history, 
under  certain  conditions,  proposers  would  not  show  such  reluctance 
to  own  to  it. 

Ricord  has  said  that  '^  S3rphilis  recognised  is  half  cured,"  and 
I  am  inclined  to  agree  with  him,  for  there  is  no  disease  which 
medical  men  are  more  hopeful  of  curing,  and  for  the  cure  of  which 
they  get  more  credit,  than  syphilis. 

A  certain  percentage  of  men  suffering  from  mild  attacks  of 
syphilis,  seeing  little  or  no  symptoms  after  three  months,  consider 
that  they  are  cured  or  have  not  had  the  disease;  they  cease 
treatment  in  consequence,  and  occasionally  suffer  later  on  from 
severe  symptoms  of  so-called  tertiary  syphilis.  Such  cases  are 
more  dangerous,  from  the  life  assurance  point  of  view,  than  those 
in  which  there  have  been  well-marked  early  symptoms,  which  are 
more  likely  to  be  efficiently  treated  if  mentioned  to  the  medical 
officer  of  an  Insurance  Company. 

It  has  to  be  remembered  also  that  there  are  many  men,  who, 
having  had  severe  manifestations,  think  nothing  of  disguising  the 
fact,  as  there  is  little  likelihood  of  their  claims  being  repudiated 
on  this  account,  because  of  the  difficulty  of  proving  that  they  died 
of  the  disease  or  had  contracted  it  before  insurance.  In  death 
certificates  it  is  rare  to  find  a  record  of  syphiUtic  disease,  and  for 
obvious  reasons.  It  is  doubtful,  also,  if  all  the  deaths  attributed 
to  syphilis  should  be  traced  to  this  disease.  It  has  been  the 
custom  in  the  treatment  of  vague  symptoms,  with  a  doubtful 
history  of  syphilis,  to  obey  the  dictum  of  whist — when  in  doubt 
play  trumps — and  give  mercury  or  iodide  of  potash.  But  without 
a  post-mortem  examination  it  is  unlikely  that  any  doctor  would, 
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with  certainty,  state  that  the  arterial  degeneration  and  the  result- 
ing apoplexy  or  aneurism  were  due  to  a  malady  from  which  the 
patient  suffered  thirty  or  forty  years  before,  and  incorporate  his 
suspicion  in  the  death  certificate.  Arterial  degeneration  occurs 
also  in  those  who  have  not  had  syphilis,  and  it  seems  to  me 
unreasonable  to  trace  it  to  the  specific  malady  so  often,  without 
post-mortem  proof,  in  those  who  have  suffered  from  that  disease 
in  early  youth.  Early  recognition  and  efficient  treatment  are 
likely  in  many  instances  to  remove  the  disease  from  the  category 
of  serious  maladies. 

In  the  Annates  de  Dermatologie  et  de  Syphiligraphie^  of  January 
1897,  Dr.  G.  £tienne,  of  Nancy,  has  an  interesting  paper  on 
aneurism  in  its  relations  with  syphilis.  He  considers  that  we 
tend  more  and  more  to  admit  the  importance  of  this  factor  in  the 
production  of  aneurism.  He  cites  Lancereaux,  who  accepted  it 
as  a  factor  when  it  was  a  question  of  aneurism  of  the  cerebral 
arteries,  but  denied  it  for  the  others;  and  Professor  Fournier, 
who  declared  that  '*  S3rphilis  must  assuredly  take  a  place  in  the 
etiology  of  aneurism,  but  in  what  proportion  of  cases  has  still  to 
be  determined";  and  Kirmisson,  who  affirmed  that  "we  must 
not  regard  spontaneous  aneurism  as  an  accidental  dilatation  of 
the  large  vessels,  but  rather  as  the  symptomatic  expression  of 
alterations  of  the  arterial  system  of  which  alcoholism  and  syphilis 
are  the  principal  factors." 

Dr.  £tienne,  in  his  240  cases  of  aneurism  found  indication  of 
syphilis  in  69  per  cent. ;  but  in  looking  over  his  tables,  I  find  that 
in  a  small  proportion  of  these  there  was  either  no  treatment  at  all, 
or  inefficient  treatment,  and,  that  in  many,  great  amelioration  took 
place  after  specific  treatment.  Among  other  etiological  factors  he 
finds  that  alcholism,  malaria,  articular  rheumatism,  and  gout  are 
the  most  important. 

Aneurisms  among  syphilitics,  Dr.  £tienne  finds,  are  more 
common  in  the  quinquennial  periods  between  the  fifth  and  tenth 
yean  after  infection,  the  fifteenth  and  twentieth  years,  and  the 
twentieth  and  twenty-fifth.  He  thinks  that  we  may  class  a  good 
number  of  these  aneurismal  lesions  in  the  category  of  diseases  to 
which  Fournier  has  given  the  name  of ''  parasyphilis." 

Of  course  it  will  be  understood  that  Dr.  £tienne's  paper  deals 
with  statistics  of  cases  of  aneurism,  a  percentage  of  which  had 
previously  suffered  from  syphilis :  its  object  was  not  to  determine 
the  number  of  cases  of  syphilitics  in  which  aneurism  was  developed. 
This,  in  my  opinion,  would  prove  to  be  very  small,  and  in  most 
of  them  it  would,  I  think,  be  found  that  there  were  other  causes 
operating  in  the  production  of  that  pathological  condition,  such  as, 
for  example,  all  those  conditions  which  are  associated  with  a 
high  blood-pressure. 
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It  is  true  that  there  are  occasionally  late  manifestations  of 
syphilis ;  but  they  are  not  so  common  as  is  ofben  supposed.  It 
has  recently  been  shown  by  statistics  that  nearly  one  half  of  all 
the  nervous  affections  met  with  in  syphilis  appear  during  the  first 
two  years.  These  affections  have  been  usually  regarded  as  tertiary 
manifestations ;  whereas  they  are  as  likely  to  occur  during  the  so- 
called  secondary  period. 

It  is,  after  all,  a  matter  of  peculiarity  in  the  constitution  of  the 
individual,  whether  the  secondary  signs  show  themselves  most 
markedly  on  the  skin,  on  the  mucous  surfaces,  or  in  the  central 
nervous  system.  Surely,  therefore,  the  lapse  of  time — generally 
two  years — which  is  usually  regarded  as  the  period  during  which 
secondary  symptoms  may  occur,  should  be  considered  as  the  limit 
for  all  acute  manifestations.  The  true  tertiary  phenomena  are 
comparatively  rare,  and  several  Continental  writers  have  shown 
by  their  statistics  that  as  much  as  from  60  to  75  per  cent,  of 
these  cases  had  either  not  been  previously  treated  at  all  or  had 
been  inefficiently  treated.  Haslund  of  Copenhagen  believes  that 
alcohol,  excesses  and  malaria,  are  important  co-operatives  in  the 
production  of  tertiary  symptoms.  Dr.  Mauriac  of  Paris  states 
that  the  number  of  persons  who  suffered  from  tertiary  manifesta- 
tions, varied  from  five  to  fifteen  per  cent.,  among  all  syphilitics. 

Dr.  George  Ogilvie,  in  a  pamphlet  on  "  The  Time  of  Onset  of 
Syphilitic  Disease  of  the  Nervous  System,"  sums  up  by  saying : 
'*  Should  we  learn  to  discriminate  between  syphilitic  nervous 
disease  and  non-syphilitic  nervous  disease  in  syphilitic  subjects, 
the  frequency  of  tertiary  affections  of  the  nervous  system  will 
shrink  considerably,  and  the  fact  will  stand  out  clearer  still  that 
nervous  disease  is  an  early  manifestation  of  syphilis." 

Mr.  Jonathan  Hutchinson  has  said :  '^  I  do  not  think  that  an 
Insurance  Company  would  do  a  bad  business  if  it  were  to  under- 
take, at  ordinary  rates,  young  men  in  the  early  stage  of  syphilis. 
Judging  from  my  own  experience,  they  appear  quite  as  likely  to 
live  as  long  as  others,  and  the  effect  of  treatment  seems  to  be,  in 
not  a  few  instances,  to  improve  the  health  rather  than  otherwise.'' 
He  adds  later  on  :  "  The  number  of  those  whose  lives  have  really 
been  shortened  by  syphilitic  maladies  has  been,  so  far  as  my  own 
personal  experience  goes,  extremely  small."  This  is  the  state- 
ment of  one  of  the  greatest  syphilographers  of  the  day,  and  one 
who  has  had  a  prolonged  experience  in  the  study  and  treatment  of 
the  disease. 

What,  then,  are  we  to  do  with  our  proposers  for  life  assurance 
who  have  recently  suffered  from  syphilis  1  Are  we  to  refuse 
them,  or  postpone  them  for  a  number  of  years,  or  load  them 
with  an  extra  premium  for  lifel  I  say  it  depends  entirely  on 
the  individual  proposing,  which  course  is  to  be  pursued.     I  would 
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certainly  refuse  some  who  showed  degeneration  of  any  kind, 
although  no  active  symptom  of  syphilis  was  present:  I  would 
refuse,  or  postpone,  some  who  had  recently  suffered  from  malaria 
or  gout,  or  who  showed  any  suspicion  of  alcoholism:  I  would 
postpone  others  who,  although  in  otherwise  good  health,  showed 
some  signs  of  the  active  disease;  and  I  would  accept  others, 
with  a  temporary  addition  of,  say  five  or  seven  years,  who,  having 
a  good  family  history  and  an  otherwise  good  personal  record, 
had  been  under  careful  treatment  for  a  year  or  more,  and  had 
shown  no  signs  of  their  malady  for  many  months,  and  who, 
from  their  appearance,  gave  the  impression  that  they  were  likely 
to  become  careful-living  men :  but  I  think  it  would  be  unjust  to 
make  all  these  latter  individuals  pay  an  extra  for  life. 

Surely,  after  efficient  treatment  lasting  two  years  off  and  on, 
and  an  interval  of  an  additional  year  without  treatment  or 
symptoms,  the  examining  doctor  might  as  honestly  accept  such 
a  proposer  for  insurance,  even  at  ordinary  rates,  as  permit  him  to 
marry.  I  may  mention  that  the  permission  to  marry  is  given 
under  such  circumstances  by  the  majority  of  medical  men  who 
have  made  a  special  study  of  the  disease.  I  have  on  several 
occasions,  in  recent  cases  of  syphilis,  suggested  an  extra  premium 
for  a  certain  number  of  years,  to  be  removed  in  the  event  of 
the  proposer  bringing  evidence  to  show  that,  in  the  meantime, 
he  had  shown  no  symptoms  of  the  disease. 

Gentlemen,  I  have  only  attempted  to  give  you  an  outline  of 
some  of  the  ideas  which  have  occurred  to  me  during  a  considerable 
experience  of  life  assurance  examinations.  The  preparation  of 
these  papers  has  increased  my  consciousness  of  the  fact  that  I 
am  unable  to  do  more  than  indicate  the  lines  which  research 
should  take,  and  has  stimulated  me  to  endeavour,  by  keeping 
as  exact  records  as  possible,  to  add  my  future  experience — of 
however  little  value — to  that  of  other  and  more  able  workers. 


VOL.  I\\  Q 


Q 

X 

-1- 

+ 

III 

+ 

-3- 

If 

hi 

a 

t 

III 

+ 

+ 

t 

a 

+ 

+ 

+ 

+ 

III 

o 

+ 

4- 
■+■ 

III 

+ 

+ 

Q 

II 

t 

II 

+ 

+ 

O 

+ 

t 

1 

II 

■H 

5  ^ 

i  ^ 

1" 

O 

+ 

+ 

1 

1 

+ 

O 

1 

1 

+■ 

+ 

■1- 

CD 

X 

1 

+■ 

1 

■«- 

5-^ 
b  E 

U    =3 

CD 

+ 

+ 

II 

+ 

t 

m 

1 

1 

+ 

t 

+■ 

< 

1 

t 

+ 

+ 

+■ 

It. 

0!  K 

< 

+ 

1 

+ 

t 

+■ 

< 

+ 

+ 

+ 

■h 

■h 

O 

^ 

ri, 

M 

fS, 

?^ 

CM 

CJ" 

►O 

CVI 

Z 

UJ 

^ 

_j 

Si 

_lO 

z 

ir>- 

v>- 

<z 

UJ 

^ir 

1JQ= 

z< 

■? 

oo 

—  O 

oo; 

^^ 

52i 

Q:LJ 

o 

UJl 

^-T 

?< 

LU  CL 

a. 

"•  V 

Q.Q- 

/ 

UJ 

< 

UJ 

1 

1 

"3  ^ 

J 

■^      -D 

8 

^ 

1 

1       - 

■s 

i- 

l) 

*     _£. 

1    1 

S) 

i 

1 

.2 

1 

1  ? 

3    1    1 

1 

1 

1 
a 
.S 

■a 
1 

i 
1 

.£9 

a 

i 

1 

I 

.2 

1 

i 

1 

B 
g 
.3 

1 

1 

1 1 
fl 

1  i 

111 

ill 
1  ~  i 
1 1 '! 
5  si 

el 

o 

i 

J 

i 

■| 

■2   J    3 

■s 

3 

^    -^ 

tt]    o    c:i 

1 

o 

* 

» 

II 

III 

s  e  B 

^ 

e 

^ 

^ 

a      n 

^     a     a 

1 

.a 

% 


On  Extra  Risk 

With  some  Particulars  of  the  recent 

Investigation  of  the  Mortality  of 

Persons  engaged  in  the  Sale 

of  Intoxicating  Liquors 


BY 
GEORGE  M.  LOW,  F.F.A.,  F.R.S.E. 

MANAGER  OF  THE  EDINBURGH  LIFE  ASSURANCE  COMPANY 


VOU  IV, 


H 


On  Extra  Risk :  with  some  Particulars  of 
the  recent  Investigation  of  the  Mortality 
of  Persons  engaged  in  the  Sale  of  Intoxi- 
cating Liquors. 

The  lives  which  present  themselves  for  assurance  are,  in  the  pro- 
cess of  selection,  divided  into  three  main  groups  or  classes  : — 

I.  Lives  insurable  at  the  ordinary  rate. 
II.  Lives  insurable  only  at  extra  rates. 
III.  Uninsurable  lives. 

Although,  in  measuring  what  we  call  "  extra  risk,"  only  the  sub- 
divisions of  Class  II.  are  of  practical  significance,  yet  each  of  the 
three  classes  admits  of  almost  indefinite  subdivision  in  respect  of 
the  quality  of  the  lives  embraced  in  it. 

In  the  first  class,  some  lives  present  no  flaw  of  any  kind  in 
health,  physical  condition,  occupation,  or  family  history ;  others,  at 
the  further  end  of  the  scale,  present  flaws  which  bring  them  close 
to  the  border  line  of  Class  II. ;  and  between  those  two  extremes 
there  is  every  degree  of  variation.  Using  terms  that  are  not  un- 
familiar. Class  I.  may  be  subdivided  into  three  distinct  groups; — 

(a)  Unexceptionable  lives,  presenting  no  unfavourable  feature. 

(5)  Good  average  lives,  in  which  the  personal  or  family 
history,  or  the  physical  condition,  is  not  entirely  faultless, 
but  which  present  no  feature  likely  to  tell  against  the 
life-prospects. 

(c)  Fair  average  lives,  presenting  some  flaw  or  imperfection, 
or  some  combination  of  unfavourable  circumstances,  which 
only  falls  short  of  requiring  an  extra  premium. 

The  typical  life — probably  by  far  the  largest  of  those  sub-groups 
— is  the  "good  average."  The  ordinary  rate  of  premium  may  be 
regarded  as  adjusted  to  this  kind  of  risk,  the  other  sub-groups 
conforming  approximately  to  the  same  standard.  The  "unex- 
ceptionable "  life  is  not  so  much  superior  that  he  deserves  an  abate- 
ment of  the  usual  premium,  nor  is  the  "  fair  average  "  life  so  much 
inferior  as  to  require  a  higher  rate.  It  is  indeed  probable  that  if 
separate  mortality  tables  were  formed  from  those  three  sub-groups, 
there  would  be  sensible  degrees  of  diflerence  in  the  rates  deduced 
from  them ;  but  in  practice  those  differences  are  ignored,  and  it 
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is  held  sufficient  to  charge  an  average  rate  for  the  entire  class. 
It  must  always  be  borne  in  mind,  however,  that  if  a  favourable 
mortality  experience  is  to  be  hoped  for,  the  admission  of  doubtful 
lives  as  "fair  average/'  instead  of  relegating  them  to  Glass  II., 
must  be  carefully  guarded. 

In  the  second  class,  some  lives  are  close  to  the  border  line  of 
Class  I.,  others  approximate  Class  III.,  and  here  again  there  are 
many  intermediate  degrees  of  variation. 

Even  in  Class  III.  itself  there  are  degrees.  Some  lives  are  so 
hopelessly  impaired  that  no  reasonable  doubt  can  arise  as  to  their 
being  uninsurable,  while  others  are  placed  in  this  class  upon  a  mere 
balance  of  considerations,  and  sometimes  with  the  hope  that  they 
may  eventually  become  eligible  for  Class  II.  or  even  for  Class  I. 

I  have  thought  it  worth  while  to  make  those  very  elementary 
observations  in  order  to  point  attention  to  a  fact  with  which  we  are 
all  familiar,  viz. :  that  between  the  limits  of  *' unexceptionable''  and 
"  uninsurable  "  there  are  no  broadly  marked  lines  of  variation — 
that,  on  the  contrary,  lives  vary  in  quality  by  imperceptible  degrees, 
and  that  when  we  speak  of  ''extra"  risk  as  distinguished  from 
"  ordinary "  or  "  average  "  risk,  we  make  what,  after  all,  is  an 
arbitrary  distinction. 

When  a  risk  is  lower  in  the  scale  than  "  fair  average,"  but  is  not 
uninsiuuble — when  the  deviation  from  **good  average"  is  too  great 
to  be  neglected,  and  the  life  falls  into  Class  II. — it  is  obvious  that 
the  extra  rate  must  be  the  entire  difference  between  the  rate  for  a 
"good  average  "  life  and  that  required  to  meet  the  actual  risk.  It 
must  thus  sometimes  happen  that  lives  presenting  comparatively 
little  difference  in  quality  are  subjected  to  material  differences  of 
treatment  in  the  matter  of  rating.  A  life  high  up  in  the  second 
class  may  differ  but  slightly  in  quality  from  a  life  that  is  just  fit  to 
be  included  as  "fair  average  "  in  Class  I.,  and  yet  may  be  charged  a 
substantially  higher  premium.  This  is  unavoidable  in  a  system  of 
classification  sufficiently  broad  for  practical  use,  and,  after  all,  such 
a  difference  as  that  indicated  is  unimportant  when  compared  with 
the  difference  made  between  a  life  that  is  regarded  as  insurable  at  a 
high  extra  premium  and  one  that  is  regarded  as  not  insurable  at  all. 

But  for  certain  practical  considerations,  it  would  not  be  necessary 
for  rating  purposes  to  subdivide  Class  II.  any  more  than  Class  I. 
Regarding  as  one  group  all  lives  that  are  not  insurable  at  the 
ordinary  rate  of  premium,  but  are  not  wholly  uninsurable,  it  would 
be  possible  to  frame  a  scale  of  premiums  applicable  to  them  as  a 
whole.  Lives  of  this  class,  however,  vary  within  much  wider 
limits  as  to  quality  than  do  those  of  Class  I.    If  for  no  other 
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reason  than  this  wid^r  variation,  it  would  be  necessary  to  subdivide 
such  risks  in  order  to  treat  with  even  approximate  fairness  cases 
which  differ  so  much  from  each  other.  Besides,  the  proportion  of 
lives  presenting  different  degrees  of  impairment  would  always  be 
an  uncertain  quantity,  and  while  an  average  rate  would  attract  the 
lower  grades  of  second-class  risks,  those  presenting  lesser  degrees 
of  impairment  would  be  unwilling  to  contribute  a  rate  materially 
higher  than  their  own  circumstances  called  for.  While  in  Glass  I., 
therefore,  the  lives  are  for  rating  purposes  graded  according  to 
age  only — ^the  characteristic  upon  which  the  whole  science  of  life 
contingencies  may  be  said  to  be  built  up — there  is  of  necessity  in 
Class  II.  another  subdivision  according  to  the  kind  and  degree  of 
extra  risk  involved. 

The  classifying  of  lives  according  to  their  quality— referring  in- 
dividual  cases  to  their  place  in  the  scale  which  ranges  from  unex- 
ceptionable to  uninsurable — requires  the  exercise  of  considerable 
skill  and  experience,  but  after  all  is,  and  probably  to  a  large  extent 
always  will  be,  dependent  upon  individual  judgment.  Given  a 
number  of  cases  for  consideration,  presenting  the  customary  varia- 
tion in  the  quality  of  the  lives,  it  is  safe  to  say  that  no  two  skilled 
persons  or  sets  of  persons  would  classify  them  alike.  Probably 
eveiy  one  accustomed  to  deal  with  proposals  for  assurance  has  a 
standard  of  his  own  which  he  applies  to  their  consideration,  and 
has  his  own  views  as  to  the  importance  or  otherwise  of  particular 
blots  in  health,  physical  condition,  or  family  history.  Those  views 
not  only  vary  among  different  persons,  but  they  probably  also  vary 
in  the  same  mind  at  different  times,  and  in  fact  they  ought  to 
vary  with  the  growth  of  medical  and  statistical  information. 
Especially  of  statistical  information,  for  it  will  not  be  disputed  tibat 
what  we  need  above  all  things  for  the  classifying  and  rating  of  lives 
— and  what  we  greatly  lack  at  present — is  information  of  this 
nature.  Before  we  can  fix  intelligently  the  rate  of  premium 
required  to  insure  a  life  that  presents  some  deviation  from  the 
normal  standard  of  eligibility,  we  obviously  require  to  know,  with  as 
near  an  approach  to  accuracy  as  possible,  what  proportion  of  persons 
of  the  same  age,  and  presenting  a  similar  characteristic,  will  die  from 
year  to  year,  just  as  we  require  to  know  the  proportion  of  healthy 
persons  dying  from  age  to  age,  in  order  to  fix  a  normal  standard  of 
rates. 

A  great  deal  has  come  to  us  from  very  competent  hands  on  the 
subj[cct  of  extra  risks  and  the  theory  of  extra  premiums,  and  the 
different  methods  of  imposing  them.  In  comparison,  however,  with 
the  magnitude  of  the  subject,  but  little  has  been  done  towards 
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ascertaining  the  actual  extent  and  measure  of  even  the  more  common 
deviations  from  the  normal  standard.  We  have  indeed  had  some 
valuable  contributions  to  the  measurement  of  the  extra  risk  arising 
from  climate  and  occupation.  We  have  only  to  refer  to  the  Index 
of  the  Jounfud  of  the  Institute  of  Actitaries  to  find  a  list  of  papers 
on  these  subjects  by  actuaries  whose  names  carry  great  weight  and 
authority,  and  the  Proceedings  of  our  own  Society  contain  various 
papers  on  different  branches  of  this  class  of  subjects.  There  has 
been,  however,  very  little  of  a  statistical  nature  bearing  on  the 
risk  attaching  to  the  insurance  of  lives  presenting  in  their  family 
histories  traces  of  what,  in  the  old-fashioned  phrase,  may  be  called 
'*  hereditary  disease,"  or  presenting  in  themselves  even  the  most 
ordinary  deviations  from  the  normal  standard  of  health.  We  have 
had  various  works  on  medical  selection  in  which  views  are  pro- 
pounded on  these  subjects,  and  one  work  of  that  nature  must  be 
specially  mentioned  as  being  the  joint  production  of  a  physician 
and  an  actuary,  both  of  great  skill  and  experience  in  their  re- 
spective spheres — I  refer  to  the  well-known  handbook  of  Dr. 
Pollock  and  Mr.  Ghisholm ;  but  there  has  been  but  little  attempt 
to  treat  the  subject  from  the  statistical  point  of  view,  in  such  a 
manner  as  to  be  of  definite  practical  use  to  the  actuary. 

Mr.  Manly,  in  a  paper  published  in  Volume  xxx.  of  the  Journal, 
has  given  an  admirable  illustration  of  the  true  method  of  solving 
these  problems,  viz. :  by  getting  together  a  sufficient  number  of 
cases,  tabulating  them,  and  tracing  the  rate  of  mortality  from  age 
to  age.  Mr.  Manly 's  paper  is  entitled  '*An  attempt  to  measure 
the  extra  risk  arising  from  a  consumptive  family  history,  when  the 
life  proposed  for  insurance  is  physically  sound  and  healthy."  The 
paper  was  based  on  an  examination  of  the  cases  in  a  particular 
Office,  where  there  had  been  any  history  of  consumption  or  allied 
diseases  in  the  families  of  the  persons  insured.  The  particiilars  of 
the  risks  were  taken  out  on  cards  in  the  usual  way,  but  with  the 
details  of  the  family  history  noted  upon  them.  The  cases  were 
grouped  according  as  the  disease  had  appeared  in  the  lineals  or 
collaterals,  or  lineals  and  collaterals ;  the  main  groups  were  sub- 
divided into  classes  according  to  the  relationship  of  the  affected 
persons  to  the  assured,  and  mortality  tables  were  formed  for  the 
different  classes.  By  this  means  Mr.  Manly  arrived  at  various 
interesting  and  valuable  results  as  to  the  extra  risk  arising 
from  this  particular  class  of  defects  in  family  history,  and  his 
''attempt"  at  solving  a  most  important  problem  failed  of  complete 
and  convincing  success  only  because  of  the  paucity  of  the  data 
that  were  at  his  disposal. 
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The  development  of  the  germ  theory  of  disease  has  given  a 
fresh  impetus  to  research  and  speculation  on  the  subject  of 
heredity,  and  various  conflicting  views  have  been  put  forward. 
"We  have  heard,  for  instance,  a  good  deal  about  the  non-heredity 
of  Phthisis,  and  the  impossibility  of  its  direct  transmission  from 
parent  to  child,  and  some  have  been  inclined  to  dispute  the 
importance  of  family  history  in  this  respect  as  bearing  on  the  life- 
prospects  of  the  individual.  A  still  newer  theory  not  only  assumes 
the  heredity  of  the  disease,  but  asserts  its  direct  transmission  and 
the  latency  of  the  germ  until  circumstances  favour  its  development. 
Whether  one  theory  or  the  other  be  true,  or  whether  they  are  both 
at  fault,  we,  as  actuaries,  are  not  .called  upon  to  decide,  and,  in  fact, 
we  are  scarcely  concerned  to  know.  The  question  for  us  is 
whether  in  point  of  fact  the  offspring  of  consumptive  parents  show 
a  higher  rate  of  mortality  than  the  offspring  of  non-consumptives, 
and  whether  the  difference  is  so  great  as  to  produce  an  appreciable 
effect  on  the  cost  of  insurance.  That  question  being  determined,  it 
may  be  interesting  indeed  to  know  why  the  difference  exists — 
what  is  transmitted  from  the  parent,  whether  actual  disease,  or 
a  constitutional  tendency  to  disease,  or  a  set  of  tissues  peculiarly 
susceptible  to  its  attacks — but  the  inquiry  is  not  of  real  practical 
importance  to  us.  What  would  be  of  the  greatest  service  in  the 
business  of  life-assurance  would  be  an  inquiry  of  the  kind  illus- 
trated in  Mr.  Manly's  paper,  but  conducted  on  a  basis  sufficiently 
wide  to  give  thoroughly  reliable  data,  and  embracing  not  one 
branch  of  inquiry  only,  but  all  those  groups  and  classes  of  cases 
presenting  extra  risk  which  most  ordinarily  occur  in  practice.  It 
seems  highly  probable  that  the  results  would  modify  various 
current  views  and  theories  —  would  show  that  in  the  general 
practice  of  Offices  some  points  receive  too  great  importance,  and 
would  bring  into  prominence  others  that  at  present  are  too  much 
overlooked.  However  that  might  be,  there  can  be  no  doubt  as 
to  the  value  that  would  attach  to  reliable  statistics  showing  even 
approximately  for  different  classes  of  under-average  risks,  what 
extra  rate  of  mortality  is  really  involved.  There  is  plenty  of 
material  in  the  Offices  for  such  an  inquiry.  It  has  frequently 
been  suggested,  and,  although  as  yet  the  idea  has  not  advanced 
beyond  the  stage  of  suggestion,  it  may  be  hoped  that  some  day 
the  Offices  will  awaken  to  its  importance,  and  that  the  inquiry 
will  be  undertaken  on  a  sufficiently  wide  and  comprehensive  basis. 
It  will  be  a  work  of  great  labour,  and  it  will  call  for  the  joint 
exercise  of  medical  and  actuarial  skill  —  the  medical  to  group 
appropriately  the  various  special  features  in  personal  and  family 
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history  to  be  dealt  with,  and  to  refer  individual  cases  to  their 
proper  groups,  and  the  actuarial  to  tabulate  the  results  and  bring 
them  into  a  form  suitable  for  practical  use. 

It  was  with  some  such  view  of  practical  utility,  but  in  a  branch 
of  inquiry  not  calling  for  the  aid  of  medical  skill,  that  the 
Managers  of  the  Associated  Scottish  Life  Offices  undertook  some 
years  ago  an  investigation  into  the  mortality  of  assured  persons 
who  were  engaged  in  the  sale  of  intoxicating  liquors.  The 
Reports  of  the  Committee  entrusted  with  the  investigation  have 
been  printed  and  circulated,^  and  the  general  results  have  become 
pretty  widely  known. 

The  second  Report  shows  that  among  eighteen  different  groups 
of  persons,  either  engaged  directly  in  the  sale  of  intoxicating  liquor, 
or  presumably  or  possibly  connected  with  that  branch  of  trade — 
thirteen  of  the  groups  consisting  of  males  and  five  of  females — only 
five  had  a  smaller  percentage  of  deaths  than  the  Hm  Table  would 
have  indicated.  Of  these,  four  were  unimportant  in  number, 
viz. :  Wine  Merchants  in  England  (who  were  probably  Wholesale 
Dealers),  Travellers  in  the  Liquor  Trade,  Female  Publicans,  and 
Female  Grocers.  The  remaining  group  was  that  of  "  Grocers  "  in 
Scotland,  where  there  was  no  indication  whether  or  not  the 
persons  were  licensed  to  sell  liquor.  As  another  fairly  numerous 
group,  consisting  of  "  Licensed  Grocers,"  showed  a  distinct  extra 
rate  of  mortality,  it  is  fair  to  hold  that  the  business  of  selling 
liquor  by  retail,  even  when  it  is  to  be  consumed  off  the  premises, 
involves  exposure  to  an  extra  risk  of  death. 

The  remaining  groups,  thirteen  in  number,  showed  annual 
extra  rates  of  mortality  varying  from  about  '1  to  about  20  per 
1000  exposed  to  risk.  Some  of  the  groups  were  small,  and  some 
were  not  very  well  defined.  The  Committee  did  not  seek  to  build 
any  important  conclusions  upon  these,  but  the  following  groups 
stood  out  as  presenting  very  decided  features,  and  embracing  in 
each  case  a  fair  number  of  years  of  risk : — 


Publicans,      .... 

Innkeepen,    .... 

Hotel-keepers, 

Licensed  Qrocers,  IreUnd,    . 

Licensed  Grocers,  Scotland, 

No. 

of 

Ut«i. 

Bxjo.*! 
Klik. 

ArvrmfB 
daniion 
ofBUk. 

DledL 

Annual  Moctalltr  pw  owt 

ActiuL 

Ezpoctod. 

AetoAl. 

Bxpeetod. 

DUtevnoib 

1,761 
041 
979 
255 
713 

15,009 

10,767 

8,03S 

2,019 

6.916 

8  6 
11-4 
8-2 
7-9 
8*8 

480 
806 
204 
46 
102 

286-87 

198*44 

126*84 

29*18 

74^8 

2*86 
2*84 
2-64 
2-28 
1*72 

1*66 
1*84 
166 
1-44 
1*26 

1-ao 

100 
•98 
-84 
•44 

^  They  are  reprinted  in  full  in  the  Journal  of  the  InaittUe  qf  Actuaries, 
vol.  zzziii.  pp.  245-261. 
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In  comparison  with  the  three  large  groups  of  Publicans,  Inn- 
keepers, and  Hotel-keepers,  the  Licensed  Grocers  in  Ireland  and 
in  Scotland,  though  sufficiently  numerous  to  prove  the  existence 
of  extra  mortality,  were  scarcely  numerous  enough  to  furnish 
material  for  separate  detailed  investigation.  It  will  be  noticed 
that  the  additional  death-rate  differs  in  the  two  countries,  being 
larger  in  Ireland  than  in  Scotland.  This  is  no  doubt  due  to  the 
fact  alluded  to  in  the  Committee's  Beport,  that  whereas  in 
Ireland  the  Licensed  Grocer  has  a  bar  at  which  drinking  may  and 
does  take  place,  the  Licensed  Grocer  in  Scotland  is  only  permitted 
to  sell  for  consumption  off  the  premises.  Beyond  noting  this 
difference,  and  suggesting  rates  of  premium  which  correspondingly 
vary  for  the  two  classes,  the  Committee  have  not  attempted  to 
pursue  an  analysis  of  the  statistics  relating  to  Licensed  Grocers ; 
and  it  is  not  proposed  in  this  paper  to  carry  the  investigation 
further  in  this  respect  than  the  Committee  have  done. 

For  reasons  stated  in  their  Report — chiefly  because  of  a  diffi- 
cidty  in  finding  any  clear  line  of  distinction — the  Committee 
thought  it  advisable  to  amalgamate  the  two  groups  of  Hotel- 
keepers  and  Innkeepers.  Their  principal  deductions,  therefore, 
have  reference  to  two  main  classes — (1)  Publicans,  and  (2)  Inn- 
keepers and  Hotel-keepers. 

The  Committee,  at  the  outset,  proposed  to  themselves  various 
subjects  of  investigation,  which  unfortunately  it  proved  impossible 
to  pursue,  on  account  of  the  necessary  material  not  being  forth- 
coming. It  would  have  been  very  useful,  for  instance,  to  know, 
how  far  any  extra  rate  of  mortality  is  affected,  (a)  by  the  age  at 
which  a  person  enters  upon  the  occupation  of  retailing  liquor,  and 
(5)  by  the  length  of  time  he  has  been  in  the  trade.  The  records 
of  the  Offices,  however,  do  not  give  the  needful  information.  A 
person  proposing  for  insurance  is  described  as  a  Publican,  an  Hotel- 
keeper,  or  an  Innkeeper,  and  his  age  is  stated,  but  as  a  rule  no 
inquiry  is  made  as  to  how  long  he  has  been  in  the  trade.  At  all 
events  the  Offices  were  not  able  to  supply  this  information. 

Again,  it  would  have  been  very  desirable  to  know  when  a  life 
included  in  the  observations  ceased  to  be  connected  with  the  liquor 
trade.  There  is  no  doubt  that  many  persons  leave  this  class  of 
occupations  to  follow  other  pursuits,  or  to  live  on  their  accumu- 
lated gains.  It  was  thought  that  the.  practice  of  remitting  in  these 
circiunstances  the  extra  premium  usually  charged  for  occupation 
might  afford  the  means  of  eliminating  such  cases  from  the  statistics, 
but  only  in  very  few  instances  were  the  Offices  able  to  state  on  the 
cards  supplied  to  them  when  an  extra  premium  had  been  taken 
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off.  It  was  therefore  found  necessary  to  abandon  this  line  of 
inquiry  also. 

Accordingly  it  must  be  carefully  borne  in  mind,  as  qualifying 
any  apparent  decrease  in  the  extra  rate  of  mortality  as  age  or 
duration  of  risk  increases,  that  the  statistics  include  all  persons 
returned  by  the  Offices  as  having  insured  under  the  above-men- 
tioned designations,  whether  they  continued  their  connection  with 
the  liquor  trade  or  not.  This  is  perhaps  an  important  qualification ; 
but  the  precise  measure  of  its  importance  we  have  not  the  means  of 
determining.  It  emphasises,  however,  the  recommendation  of  the 
Committee,  that  before  an  extra  rate  is  remitted  in  consequence  of 
the  Assured  having  given  up  the  sale  of  liquor,  evidence  should  be 
obtained  both  as  to  health  and  habits ;  and  it  suggests  this  con- 
sideration, that  when  remission  is  granted  in  such  cases,  those  who 
remain  liable  to  extra  premium  will  probably  be  subject  to  a  higher 
rate  of  mortality  than  the  Committee's  tables  indicate. 

The  above  qualification  also  suggests  caution  in  assuming  that 
the  diminished  extra  rates  of  mortality  shown  by  the  statistics 
after  long  duration  of  Assurance  are  necessarily  applicable  in  the 
case  of  persons  who,  after  a  similar  lapse  of  time,  continue  actively 
engaged  in  the  liquor  trade.  The  statistics  do  indeed  seem  to 
support  the  view  commonly  held,  that  the  extra  risk  grows  less  as 
men  become  habituated  to  the  adverse  influences  and  temptations  of 
the  business.  They  by  no  means  furnish  an  accurate  measure  of 
the  diminution,  still  less  do  they  prove  that  lives  may  become 
entirely  free  from  extra  risk  after  long-continued  exposure  to  those 
influences  and  temptations. 

The  Committee  show  that  among  1761  Publicans,  exposed  to 
15,009  years  of  risk,  the  expected  number  of  deaths  by  the  Hm 
Table  was  235*37,  while  the  actual  number  was  430.  Also  it  will 
be  seen  from  the  Report,  that  out  of  1920  Hotel-keepers  and  Inn- 
keepers, exposed  to  18,790  years  of  risk,  the  expected  number  of 
deaths  was  323*78,  while  the  actual  number  was  510. 

Taking  as  a  measure  of  the  extra  risk  the  proportion  which  the 
excess  of  the  actual  over  the  expected  deaths  bears  to  the  *'  exposed 
to  risk,"  we  have  the  following  percentages  : — 

PubUcans,        .  .         430-235     ^.3^ 

MAxv«x«,  150*09 

Hotel-keepers  and  Innkeepers,    ,^Tff  =0*99 
^  ^     '     187*90 

This  is  the  method  that  has  been  commonly  pursued  in  finding 

extra  rates  for  occupation,  when  these  have  been  based  on  investi* 

gations  similar  to  the  one  now  under  consideration.    It  was  the 
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method  adopted,  for  example,  by  Mr.  Stott,  in  a  paper  in  Vol.  xx. 
of  the  Journal^  giving  the  mortality  experience  of  the  Scottish 
Amicable  Society  among  "Innkeepers,  Publicans,  and  other 
persons  engaged  in  the  sale  of  intoxicating  liquors,"  during  50 
years  ending  1876.  The  statistics  gave  3529  years  of  "exposed 
risk,"  and  102  deaths  among  Publicans  and  Innkeepers,  as  com- 
pared with  the  following  numbers  of  "  expected  "  deaths,  viz. : — 

62-480  by  the  Carlisle  Table. 

60-847  by  the  Hm  Table. 

68-524  by  the  English  Life  Table,  No.  2  (Males). 

Applying  the  figures  deduced  from  the  English  Life  Table,  Mr. 
Stott  brought  out  an  extra  rate  of  mortality  of  -948  per  cent., 
which  he  regarded  as  indicating  an  extra  premium  of  19s.  nett. 
A  similar  comparison  with  the  Hm  Table  would  give  as  the  extra 

rate  of  mortality         T^     =1-16.    Combining  the  above  figures 

«50-^9 

from  the  collective  experience  as  reported  by  the  Committee,  we 
have  as  the  extra  rate  for  Publicans,  Hotel-keepers,  and  Inn- 
keepers,  --  ~       =  1  -13,  a  result  that  is  strikingly  corroborative  of 

Mr.  Stott's  earlier  investigation. 

An  interesting  feature  of  Mr.  Stott's  paper  was  a  Nosological 
Table,  showing  the  causes  of  death  in  comparison  with  those  which 
prevailed  among  the  general  body  of  lives  insured  with  the 
Scottish  Amicable  Society,  and  among  the  population  at  large  as 
given  by  the  Registrar-General.  Following  the  classification 
adopted  by  the  Registrar-General  for  England,  the  table  shows 
what  percentage  of  the  total  deaths  was  caused  by  each  group  of 
diseases.  The  following  is  an  abbreviation  of  the  table,  with  the 
headings  slightly  altered  for  greater  clearness : — 


Percbntaob  of  total  Deaths. 

Publicans. 

Assored  Liyes 
genoTally. 

Population. 

1.  Zymotic  Diseases, 

2.  Diseases    of  uncertain    seat    (in- 

cluding Cancer), 

3.  Tubercular  Disease, 

4.  Diseases  of  Nervous  System, 

5.  Heart  Disease,       .... 

6.  Bronchitis, 

7.  Diseases  of  Digestive  Organs, 

8.  Disease  of  Kidney, 

9.  Other  causes  (including  Old  Age), 

8*8 

4-9 
15-7 
21-6 
12-7 

9-8 
20-6 

2*9 

3  0 

19-4 

3-9 
13-8 
16-8 

8-7 
10-1 
12-5 

30 
11-8 

160 

3-8 

25-2 

9-8 

71 

11-3 

8-8 

3-0 

16-0 

100-0 

100-0 

100  0 
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A  comparison  made  in  this  form  is  apt  to  be  misleading,  and 
from  the  tenor  of  some  comments  made  by  Mr.  Stott  on  the 
figures,  it  would  appear  as  if  that  gentleman  had  himself  been 
misled.  He  speaks  of  the  mortality  from  Diseases  of  the  Nervous 
System,  the  Organs  of  Circulation,  and  the  Digestive  Organs,  as 
being  "  about  30  per  cent.,  50  per  cent,  and  60  per  cent,  respec- 
tively in  excess  of  the  general  mortality  experience  of  the  Society 
itself " ;  of  the  mortality  from  TubercuJar  Disease  and  Bronchitis 
as  being  "40  per  cent,  and  13  per  cent,  respectively  under  the 
expectation";  and  of  the  deaths  by  Contagious  and  Infectious 
Diseases,  as  being  ''  45  per  cent,  below  the  ordinary  death-rate,  and 
55  below  the  Society's  general  experience."  What  the  figures  really 
show  is,  that  in  an  equal  number  of  deaths  among  the  Publicans,  the 
general  body  of  Assured  lives,  and  the  population  respectively,  the 
proportions  due  to  the  various  classes  of  diseases  differed  by  the 
percentages  stated.  In  order  to  compare  correctly  the  mortality 
from  different  diseases  among  the  Publicans  and  among  (say)  the 
general  body  of  Assured  lives,  it  is  necessary  to  increase  the  figures 
in  the  above  Table,  applicable  to  the  Publicans,  in  the  proportion 
by  which  the  total  deaths  in  that  class  exceeded  the  deaths  among 
a  corresponding  number  of  their  fellow-policyholders.  Mr.  Stott 
shows  that  the  deaths  among  Publicans  were  just  50  per  cent,  in 
excess  of  those  among  Non-Publicans  assured  in  the  Society. 
Increasing  the  "  Publicans ''  column  of  the  above  Table  by  50  per 
cent.,  we  get  the  following  table  of  comparison : — 


Dttathi. 

Proportion  of  Deaths. 

1.  Zymotic  Diseases, 

Publicans. 

Non-Publicans. 

9 

13-2 

19*4 

2.  Diseases  of  uncertain  seat,    . 

5 

7-4 

3*9 

3.  Tubercular  Disease, 

16 

23-6 

13-8 

4.  Diseases  of  Nervous  System, 

22 

32-4 

16-8 

5.  Heart  Disease,       .... 

13 

191 

8-7 

6.  Bronchitis, 

10 

14-7 

10  1 

7.  Diseases  of  Digestive  Organs, 

21 

30*9 

12-5 

8.  Disease  of  Ki<mey, 

3 

4-4 

3-0 

9.  Other  causes,        .... 

3 

4-4 

11-8 

102 

150  0 

100-0 

In  this  table  the  actual  number  of  deaths  has  been  inserted  in 
order  to  show  that  we  must  not  draw  very  wide  conclusions  from 
such  limited  data ;  but  the  lessons  to  be  drawn  from  the  figures. 
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BO  far  as  they  go,  seem  to  diiSer  materially  from  those  deduced  by 
Mr.  Stott.  We  learn  from  this  table  that  among  Publicans  the 
deaths  due  to  Diseases  of  the  Nervous  System,  Heart  Disease, 
and  Diseases  of  the  Digestive  Organs,  were  respectively  93  per 
cent,  120  per  cent.,  and  147  per  cent,  in  excess  of  the  number  of 
deaths  from  corresponding  causes  among  Non-Publicans  assured  in 
the  same  Office — ^that  in  place  of  the  deaths  from  Tubercular 
Disease  and  Bronchitis  being  "under  the  expectation,"  they  were 
respectively  70  per  cent  and  45  per  cent  above  the  proportions 
among  Non-Publicans — and  that  the  mortality  from  Zymotic 
diseases  was  only  32  per  cent,  and  not  55  per  cent,  below  the 
Society's  general  experience.  Grenerally  speaking,  the  mortality 
from  organic  and  constitutional  diseases  was  much  higher  among 
the  Publicans  than  among  the  Non-Publicans.  It  was  exception- 
ally high  in  those  classes  which  include  diseases  commonly 
induced  by  the  abuse  of  stimulants,  and  it  was  also  high  in 
Tubercular  Disease  and  Bronchitis,  owing  no  doubt  to  the  un- 
healthiness  of  the  Publicans'  daily  atmosphere. 

Ten  years  ago  Mr.  Wallace  favoured  the  Society  with  a  paper 
''  On  the  Bate  of  Mortality  among  Liquor  Sellers,"  embodying  the 
results  of  an  investigation  he  had  made  of  the  experience  of  the 
North  British  and  Mercantile  Company  in  this  class  of  risks. 
The  paper  contains  much  valuable  detailed  information.  Com- 
bining the  figures  given  by  Mr.  Wallace  for  Hotel-keepers  and 
Publicans  (under  which  latter  designation  he  includes  Inn- 
keepers, etc.),  and  again  comparing  the  actual  deaths  with  the 
'*  expected  "  by  the  Hm  Table,  we  get  the  following  extra  rate,  viz. : 

i^^^- =117,  which  is  all  but  identical  with  Mr.  Stott's  116 

and  with  the  1*13  per  cent,  deduced  from  the  new  collective  ex- 
perience. Mr.  Wallace,  however,  gives  separately  the  figures 
relating  to  (1)  Licensed  Grocers,  (2)  Hotel-keepers,  and  (3) 
Publicans,  Innkeepers,  etc.  Comparing  his  results  with  those 
of  the  collective  experience,  the  following  are  the  extra  rates  of 
mortality,  viz. : — 


Licensed  Grocers,    . 
Hotel-keepers, 
Pablicans  and  Innkeepers, 

North  British  and 
Mercantile. 

Scotch  Offices. 

•34 

•86 

1-24 

•46 

•98 

1-17 
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Mr.  Wallace's  "  Licensed  Grocers  "  included  a  large  proportion 
of  persons  who  seem  to  have  been  described  simply  as  "  Grocers." 
I  am  inclined  to  think  that  some  of  these  may  not  have  been 
licensed,  and  that  this  may  account  for  the  more  favourable  experi- 
ence of  his  Office  as  indicated  above.  In  the  collective  investiga- 
tion it  was  found  that  *'  Grocers  "  had  no  extra  rate  of  mortality. 

In  the  Session  following  the  production  of  Mr.  Wallace's  paper, 
the  Society  were  favoured  with  a  similar  paper  by  Mr.  Douglas, 
based  on  the  experience  of  the  Life  Association  of  Scotland. 
Mr.  Douglas  adopted  a  different  grouping  from  Mr.  Wallace, 
dividing  his  liquor  sellers  into  two  classes — (1)  "  Innkeepers,"  in 
which  he  included  Innkeepers,  Hotel-keepers,  Waiters,  and  such 
like;  and  (2)  "Publicans,"  in  which  he  included  Publicans,  Retail 
Wine  and  Spirit  Merchants  (apart  from  Grocers),  Licensed 
Victuallers,  Barmen,  etc.  Practicsdly,  his  class  of  '^  Innkeepers  " 
corresponds  to  the  combined  class  of  "Innkeepers  and  Hotel- 
keepers"  in  the  collective  experience,  and  his  "Publicans"  and 
the  Publicans  of  that  experience  correspond.  Mr.  Douglas,  like 
Mr.  Stott  and  Mr.  Wallace,  and  like  the  Committee  who  conducted 
the  collective  investigation,  worked  out  the  expected  deaths  by 
the  Hm  Table,  so  that  we  are  enabled  to  make  the  same  com- 
•parison  as  before.  Combining  the  two  classes  above  mentioned, 
we  get  as  the  extra  rate   of  mortality  for  the    whole    liquor 

sellers  included  in  Mr.  Douglas's  investigation,   _--__^__  =  -85. 

There  is  thus  a  somewhat  remarkable  difference  between  the  ex- 
perience of  the  Life  Association  of  Scotland  and  the  other  experi- 
ences above  mentioned.  This  is  not  to  be  accounted  for  by  the 
lives  having  been  a  shorter  time  under  observation,  for  the  average 
duration  of  risk  in  all  the  sets  of  observations  is  much  the  same. 
When  Mr.  Douglas's  figures  are  compared  in  more  detail  with  those 
of  the  collective  experience,  the  peculiarity  is  still  observable : — 


Publicans,       .... 
Innkeepers  and  Hotel-keepers, 

Pubh'cans,     Innkeepers,     and 
Hotel-keepers, . 

Extra  Mortality  per  cxmt. 

Life  Association. 

Scotch  Offices. 

•d8 

•73 

1^30 
•99 

•85 

1-13 
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Mr.  Douglas  points  out  a  striking  difference  in  his  tables  between 
the  extra  mortality  of  Publicans  in  England  and  in  the  other 
parts  of  the  kingdom.  The  extra  rate  for  England  is  only  0*46, 
while  that  for  Scotland  and  Ireland  together  is  1*34,  almost 
identical  with  that  for  the  whole  Publican  lives  included  in  the 
collective  experience.  Here  evidently  lies  the  chief  disparity 
between  the  results  and  those  of  other  observers ;  but  the  reason 
of  such  a  marked  divergence  from  ordinary  experience,  imless  it 
arise  from  mere  paucity  of  data,  is  difficult  to  apprehend.  In  the 
collective  experience  the  extra  rate  of  mortality  among  English 
Publicans  was  fully  as  high  as  that  among  Publicans  in  Scotland 
and  Ireland. 

Besides  the  three  Offices  already  mentioned,  the  "Standard," 
through  Mr.  Thomson  (see  his  address  to  this  Society  on  let 
November  1877),  and  the  Law  Life  Office,  have  given  the  benefit 
of  their  experience  to  the  profession.  The  Standard  Company's 
experience  of  the  whole  class  of  liquor  sellers  (Innkeepers, 
Publicans,  etc.)  shows  an  extra  rate  of  -90  above  the  Hm  Table, 
and  the  experience  of  the  Law  Life  in  this  class  of  risks  shows 
an  extra  rate  of  ri9  above  their  own  general  experience. 

From  all  these  investigations  it  may  be  held  as  fully  established 
(1)  that  there  is  extra  mortality  among  persons  engaged  in  the 
sale  of  intoxicating  liquors  by  retail ;  and  (2)  that  among  those 
who  sell  liquor  for  consumption  on  the  premises,  the  extra 
mortality  exceeds  on  the  average  1  per  cent,  per  annum. 

The  object  of  the  recent  collective  investigation  was  to  deter- 
mine the  rates  of  extra  premium  that  should  be  charged.  It  was 
not,  of  course,  pretended  by  any  of  those  who  conducted  the  various 
investigations  above  referred  to,  that  by  taking  the  ratio  between 
the  number  of  deaths  in  excess  of  the  "expectation''  and  the 
number  of  lives  exposed,  we  have  a  thoroughly  scientific  method 
of  arriving  at  the  extra  premium  for  an  occupation  risk.  When 
statistics  are  scanty,  this  method  gives  an  excellent  rough-and- 
ready  means  of  fixing  a  rate,  and  it  has  the  advantage  of  gener- 
ally erring  on  the  safe  side,  provided  the  extra  risk  is  fairly 
constant,  or  at  all  events  is  not  so  distributed  as  to  make  an 
average  rate  insufficient  at  an  early  stage.  The  Committee  have 
fihown  in  their  Beport  that  the  extra  rates  deduced  by  this 
method  exceed  at  all  periods  of  life  the  difference  between  the 
ordinary  premium  rates  of  the  Hm  Table  and  the  rates  calculated 
from  tables  of  mortality  based  on  this  particular  experience. 
They  have  stated  in  general  terms  the  reason  of  this  excess,  viz. : 
that  a  true  extra  premium  would  be  calculated  not  on  the  whole 
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amount  assured,  but  on  the  difference  between  that  and  the 
policy-value.  It  may  be  interesting  to  examine  this  point  more 
closely. 

Putting  ([a  for  the  actual  rate  of  mortality  or  probability  of 
dying  in  a  year  when  an  extra  rate  is  involved,  we  have  for  the 
extra  rate  of  mortality 

and  the  extra  premium  to  insure  1  for  that  year  is  'ot^^  And  as 
l>«+fl'«and  jp'«+j'.  must  each=l,  we  have  j?,— |)'jB=A^a. 

Now,  whatever  be  the  basis  of  a  valuation  made  when  a  yearly 
premium  is  just  due  and  unpaid,  the  valuation  reserve  and  the  pre- 
mium together  (the  n^  premium  if  the  valuation  is  by  the  net 
premium  method)  must  be  sufficient  to  cover  the  risk  of  the  next 
ensuing  year,  and  to  provide  the  necessary  reserve  at  the  end  of 
that  year  if  the  policy  is  then  in  existence.  Putting  ir .  for  the 
entire  net  premium  where  extra  risk  is  involved,  and  therefore 
Air«  for  the  extra  premium,  we  have 

and  nV,-j-ir-B  =  n^^n-V  t!P«+n(n+i  V,) 

whence,  by  deduction. 

That  is  to  say,  the  extra  premium  is  equal  to  the  extra  rate  of 
mortality  for  the  year  multiplied  by  the  difference  (discounted  at 
interest)  between  the  amount  assured  and  the  policy-value  at  the 
end  of  the  year. 

It  is  here  assumed  that  notwithstanding  the  existence  of  extra 
risk,  the  policy-value' will  be  the  same  as  if  the  life  were  an  average 
one.  In  other  words,  it  is  assumed  that  each  year's  extra  premium 
will  be  put  against  that  year's  risk.  This  is  the  ordinary  method 
of  dealing  with  extra  premiums  imposed  on  account  of  occupation, 
and  such  extra  premiums  are  also  commonly  imposed  in  the  form 
of  a  constant  percentage  of  the  sum  assured.  If,  however,  the 
premiums  and  policy-values  are  alike  calculated  by  a  special 
mortality  table,  the  expression  for  ^ic^  becomes  somewhat  more 
complicated.    We  have  then 

nV'«+ir'«=tJ5?'«+«+vp'«+»(n+iV'.) 

whence  ir'.=t^,+„.fty',+n(n+iV',)-„VV 

Similarly  v  ,=»g  x+n+ty  »+«(n+iVx)- „V, 

whence .       Air«=Agr,^nMi-«^,V',)}-t-vp,+n^(n+iVx)-A(,V,). 

A(Y)  being  in  each  case  the  difference  between  the  policy-valuea 
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according  to  the  tables  from  which  v*^  and  tt^  are  respectively 
calculated. 

Extra  risk  may  be  compensated  in  other  ways  besides  the  two 
above  mentioned,  as,  for  instance,  by  the  familiar  method  of  an 
addition  to  the  age  at  which  the  rate  of  premium  is  calculated. 
Also,  the  valuation  of  extra-rated  policies  may  be  made  in  various 
ways.  Such  policies  may  be  valued  at  the  true  age  and  on  the 
same  basis  as  policies  issued  at  the  ordinary  rate  of  premium — 
they  may  be  valued  at  an  increased  age  corresponding  to  the 
higher  rate  of  premium  charged — or  they  may  be  valued  by  the 
special  table  which  reflects  the  mortality  of  the  class  of  risks  to 
which  they  belong.  The  method  of  valuation  does  not  necessarily 
follow  from  the  method  of  fixing  the  extra  premiunL  An  extra 
premium  may  be  fixed  as  a  constant  percentage  of  the  sum  assured, 
and  yet  the  case  may  be  treated  for  valuation  purposes  as  if 
effected  at  an  age  corresponding  to  the  actual  premium  charged. 
Or  an  addition  may  be  made  to  the  age  for  the  purpose  of  fixing 
the  extra  premium,  and  yet  the  case  may  be  dealt  with  on  the 
basis  of  setting  each  year's  extra  premium  against  that  year's 
extra  risk,  and  reserving  only  the  ordinary  policy-value.  Or,  on 
the  principles  indicated  by  Mr.  Meikle  in  his  well-known  paper  on 
"Policy  Life-Lines,"  the  premium  may  be  calculated  from  a  special 
mortality  table,  and  the  valuation  be  made  by  the  table  in  ordinary 
use ;  and  so  on  through  the  various  combinations  of  methods  of 
rating  and  valuing.  Any  of  those  combinations  may  be  suitable 
in  given  circumstances  and  unsuitable  in  others.  The  really  im- 
portant point  to  be  borne  in  mind  is  that  the  method  of  valuation 
has  as  much  to  do  with  the  appropriateness  of  a  given  premium 
as  the  actual  rate  itself.  Thus  we  may  fix  a  rate  entirely  suitable, 
according  to  a  table  of  mortality  corresponding  to  the  risk,  but  if 
we  mean  to  value  by  another  table  whose  annuity  values  diminish 
less  rapidly  from  age  to  age,  we  shall  ultimately  be  left  with  an 
inadequate  provision  for  the  risk.  We  shall,  in  fact,  treat  as  profit 
a  part  of  the  necessary  provision  for  the  liability  under  the  policy. 
On  the  other  hand,  if  we  value  by  a  table  whose  annuity  values 
diminish  more  rapidly  than  those  of  the  table  from  which  the 
premium  is  calculated,  we  shall  have  an  inadequate  provision  for 
current  risk,  but  we  shall  be  making  too  large  a  provision  for  future 
risk  and  carrying  forward  for  that  purpose  what  really  belongs  to 
the  profit  fund  if  the  current  risk  has  been  otherwise  met.    All  this 

may  be  deduced  from  the  well-known  formula  nVfl.=  l— — -* 

.   It  may  be  said  that  these  considerations  apply  to  the  method  of 
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valuation  and  not  to  the  method  of  fixing  the  premium ;  that  what 
they  teach  is  that  the  nature  and  amount  of  the  extra  premium 
and  the  true  measure  of  the  extra  risk  must  be  taken  into  account 
in  calculating  the  reserve  or  policy-value,  rather  than  that  the 
premium  must  be  adjusted  with  reference  to  the  valuation.  It  is 
not,  however,  practicable  to  have  a  separate  valuation  for  each 
class  of  extra  risks,  and  we  must  be  content  to  adjust  our  rates  of 
premium  and  our  valuations  to  each  other  as  well  as  circumstances 
will  admitw  Although,  as  above  stated,  policies  carrying  extra  risk 
may  be  rated  and  valued  in  a  variety  of  ways,  there  are  certain  com- 
binations of  method  which  have  been  sanctioned  by  custom.  We 
shall  consider  some  of  these,  and  see  the  varying  character  of 
the  deviations  from  the  normal  rate  of  mortality  which  they 
provide  for. 

1.  When  an  addition  is  made  to  the  age  in  fixing  the  rate  of 
premium,  it  is  usual  to  treat  the  policy  for  valuation  pur- 
poses as  if  effected  at  the  increased  age  corresponding  to 
the  rate  of  premium  charged.     In  this  case 


''^  x=''^xJrn 


and 


V  —  V 


The  extra  rate  of  mortality  provided  for  in  the  first  year  is 
obviously  g'a+n— S'*;  in  the  second  year,  S'a+n+i— ?«+i;  and  in  the 
(m+ 1)***  year,  (izj,.m->tn—(lz'\'m'  It  ^U  l>e  found  that  this  extra  rate 
of  mortality  in  the  main  increases  with  the  duration  of  the  policy, 
but  increases  with  more  or  less  irregularity  according  to  the 
smoothness  with  which  the  mortality  table  is  graduated.  Taking, 
for  example,  a  life  of  25  rated  up  5  years,  the  following  are  the 
extra  rates  of  mortality  per  cent.,  or  in  other  words,  the  successive 
values  of  100(^.0— §'«)>  100(g'8i— g'a.),  etc.,  by  the  Hm  and  the 
Carlisle  Tables  respectively : — 


lit  year 

2nd 

3rd 

4th 

5th 


t* 

)9 


nth 

12th 
13th 


>f 


Hm  Table. 

1 

Carlisle 

Table.       1 

•109 

•279 

•123 

•284 

•120 

•236 

•111 

•135 

•107 

•  *  • 

•oas 

•  •• 

•163 

•275 

•138 

•322 

•127 

•352 

14th  year 
15th 


II 


3l8t 

32nd 
33rd 
34th 
35th 


>» 
II 
t) 
If 
It 


Hm  Table. 

Carlisle 

Table. 

•135 

•342 

•147 

... 

•292 

... 
•865 

1567 

•959 

1-679 

r065 

I  651 

1186 

1404 

1^287 

1150 
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It  will  be  noticed  that  the  progression,  although  irregular  in 
both  Tables,  is  on  the  whole  steadier  in  the  case  of  the  Hm.  A 
still  more  smoothly  graduated  table  would  give  a  steadier  pro- 
gression of  values  of  ^s+n— g«. 

The  above  extra  rates  of  mortality  correspond  to  a  uniform 
annual  extra  premium  of  '2545  per  cent,  by  the  Hm,  and  of  *2490 
by  the  Carlisle  Table  at  3  per  cent,  interest. 

2.  When  (as  usual  in  the  case  of  climate  and  occupation  risks) 
a  percentage  extra  rate  is  charged,  it  is  customary  to  value 
the  policy  at  the  real  age  and  set  each  year's  premium 
against  that  year's  risk.    In  this  case 

.  1 

anCL      n  '  an  ^~  H  »  a*" 

The  progression  of  ($'iB+n~9s4n)  is  here  essentially  di£ferent  and 
less  dependent  for  its  smoothness  on  the  even  graduation  of  the 
mortality  table.    We  have  already  seen  that  in  this  case 

Giving  ti+iVj,  its  value  of  1—    "'^'^\  the  above  equation  becomes 
whence  ^«+m= 


From  the  nature  of  this  expression  for  ^q^x^m*  it  is  obvious  that 
when  there  is  a  constant  extra  premium,  which  is  treated  as  cover- 
ing and  being  exhausted  by  each  successive  year's  extra  risk,  the 
extra  mortality  allowed  for  depends  partly  on  the  age  at  entry, 
and  is  at  a  gradually  and  steadily  increasing  rate  for  successive 

AiTj^aji 
ages  attained.    For  the  expression  consists  of  a  constant — -^ — 

and  a  variable ,  the  latter  being  of  graduaUy  and  steadily 

increasing  value.  The  same  form  of  expression  holds  good  what- 
ever be  the  value  of  m. 

When  m=0,  Ag^=-— — »  mw. 
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when  m^n^  ^x\%=- 


whence 


A?«+n=  Aja: 


^+1 


and  generally  A  $?«+«  =  A  (1%^ 


*9r+n+i 

■■  ■  • 


Also 


Agg+m ^+n+.i 


That  is  to  say,  when  the  extra  premium  is  constant  and  values  are 
calculated  by  the  real  ages,  then  for  each  age  at  entry,  the  exira 
rates  of  mortality  (Mowed  for  at  any  two  ages  attained  are  to  one  another 
in  the  inverse  ratio  of  the  values  of  annuities-due  ai  the  next  higher 
ages. 

In  contrast  with  the  values  deduced  from  the  expression 
g»+n+m'^9»+mi  the  following  are  the  values  of  lOOA^^x+m  hy  the 
Hm  3  per  cent  Table  when  a;=25,  and  the  addition  to  the  premium 
is  of  the  same  amount  as  100(7r,o~«',|),  viz.:  *2545,  as  already 
mentioned. 


Ist  year 

m= 

^«+«= 

14th  year 

m= 

^af+m= 

0 

•285 

13 

•313 

2nd     „ 

1 

•268 

15th     „ 

14 

•318 

3rd     „ 

2 

•271 

••• 

•  ■• 

4th     „ 

3 

•274 

••• 

■  •• 

6th     „ 

4 

•277 

31  Bt  year 

30 

•454 

••• 

••• 

32nd     „ 

31 

•468 

••• 

••• 

33rd     „ 

32 

•482 

11th  year 

10 

•299 

34th     „ 

83 

•498 

12th     „ 

11 

303 

35th     „ 

84 

•514 

13th     „ 

12 

•308 

From  the  equation  Air«=rA^j,+,j(l-.,j+,Va)  it  follows  that  when 
extra  premium  is  dealt  with  in  the  manner  supposed,  a  constant 
extra  mortality  may  be  met  by  a  decreasing  rate  of  extra  premium. 
Putting  Xo  Xi  .  .  .  Xm  for  the  extra  premiums  in  the  1st,  2nd  .  .  . 
(fii+1)**'  years  respectively,  we  have 

X,  =st;Aj(l-iV«)=rAj5!!±i 


13t 


X,  =rAj(l-.,V.)=t^A^??±!,  etc., 
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whence 


whence 


whence  also 


x,=Xo??y:' 

X,=X,  "•+"+', 

*»+n+i 


That  is  to  say,  when  there  is  a  constant  extra  rate  of  mortality, 
and  values  are  calculated  by  the  real  age,  then  for  each  age  at 
entry,  ihe  extra  premitmis  required  at  any  two  ages  attained  are  to  one 
anc^ier  in  the  direct  ratio  of  the  values  of  annuities-due  at  the  next 
higher  ages. 

Assuming  a  constant  extra  mortality  of  1  per  cent.  (^=r*01),  the 
extra  premiums  for  successive  ages,  calculated  by  the  Hm  3  per 
cent,  table  for  age  25  at  entry,  would  be  as  follows : — 


We  have  seen  that 


also  that 


It  follows  that 


H 


»+n 


X. 


Age  attained. 

Valae  of  X. 

Age  attained. 

Value  of  X. 

25 
26 
27 
28 
29 

•  •• 

35 
36 
37 

Xo=-961           1 
Xi  =  -951 
Xa=-940 

X,=-930           1 
X4  =  -919 

38 
39 

•  •  • 

55 
56 
57 
58 
59 

Xu=-814 
Xi4=-801 

X„=-661 
X„  =  -544 
X„=-624 

X„=  -611 
Xm=-495 

Xio=  -861 
Xn=-839 
X„=-826 

That  is,  the  age  at  entry  being  x,  and  annuity-values  and  policy- 
values  being  calculated  as  at  real  ages,  ihe  decreasing  extra  premiums, 
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cU  any  two  ages  attained,  that  will  provide  for  a  constant  extra  rate  of 
mortality f  are  to  one  another  in  the  inverse  ratio  of  the  extra  rates  of 
mortality y  at  the  same  two  ages,  that  would  he  provided  for  by  a  constant 
extra  premium, 

3.  When  the  class  involving  extra  risk  is  sufficiently  large 
to  merit  separate  treatment,  and  when  accordingly  the 
premiums  and  policy-values  are  calculated  by  means  of 
a  special  table  constructed  from  the  observed  rate  of 
mortality.    We  have  already  seen  that  in  this  case, 

whence  An       -  ^^«-^«+nA(n.nV«)  +  A(nY^) 

Whence  Ag.+„-  t,(i-„^,V',). 

Now  since  ^«=-? — ^1 

and  ^T= d 

a» 

1       1 


aas      ^x 

Substituting  this  value  in  the  above  equation,  and  expressing  the 
values  of  Y  in  terms  of  their  corresponding  annuity-values,  we 
have 


»-m-fi 


^a  gf     a^B  \     a  j(  a^g     /      \  a  j^         a^^  /  j  v^x 

Semembering  that  vp^^n  2i>z+n^i^(^+ni  we  see  that  the  terms  in- 
volving agp^^  and  a,  cancel  out,  and  this  leaves 

The  same  result  may  be  reached  in  a  more  direct  way,  for 

Vaa+n+i 

and  since  Ag,+n=l'»+n— /«4-n 


Now  since  Civx=— 


^«+n 


va' 


»+n+i 


a  jB     a^B 


we  have  -7-=s — J-Att, 

a  jB    ajB 

__  1  -f  Air,  a, 

*"       a« 
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and 


a'. 

a« 

1+A7ra,ax 

a! 

a. 

Ugg 

l+AlTg&g. 

a,— Att-^, 

Substituting  these  values  of  a'  and  a'  in  the  previous  equation, 
we  have 


AS'ai+n=i?«+fi" 


^aj+n+ 1  1  +  ^T^x-k-n^ 


«-rn 


This  new  equation  furnishes  the  means  of  comparing  the  extra 
rates  of  mortality  provided  for  by  a  given  rate  of  extra  premium, 

(a)  when  policy-values  are  calculated  by  the  ordinary  tables,  and 

(b)  when  these  are  calculated  by  a  special  table  corresponding  to 
the  rates  of  premium  charged.  Mr.  Byan  has  shown  by  illustra- 
tion {Journal,  vol.  xxiv.  p.  19)  that  in  the  latter  case  a  uniform 
extra  rate  of  premium  provides  for  an  extra  rate  of  mortality 
which  is  nearly  uniform  throughout  life.  We  have  already  seen 
that  in  the  former  case  a  similar  extra  premium  provides  for  a 
steadily  increasing  extra  rate  of  mortality — a  rate  that  varies, 
moreover,  with  the  age  at  entry  as  well  as  with  the  age  attained. 
We  can  now  see  how  the  extra  rates  of  mortality  involved  in  those 
two  methods  of  rating  and  valuing  are  related  to  each  other. 

When  the  extra  rates  of  premium  Arra^  ^^x+m  etc.,  are  uniform, 
we  may  write  the  last  equation 

A^        _^  O'x+n—^^^x+n       l  +  ^Taar+n+i 

We  shall  call  this  extra  rate  of  mortality  Ag,^  to  distinguish  it 
from  the  corresponding  rate  ^J$n  when  policy-values  are  calculated 

by  the  ordinary  table.  Putting  for  convenience  rr^  ^^  P'*^® 
of  y+^^'^+n+i  ^  ^^^  ^^^'       ^Y^^^      a^+n    ^  ^^  equation 

becomes      A$?x?!,i=  jq:^{l>«+n(l+*)-JP«+n+  ^^A7ra,+n}» 


_P*+n(^^^x+n  ,    I  \ 
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As  we  have  before  seen, 


We  thus  have  the  means  of  directly  comparing  the  extra  rates 
of  mortality  provided  for  by  a  given  uniform  rate  of  extra 
premium,  (a)  when  valuations  are  made  by  the  ordinary  table, 
and  (i)  when  they  are  made  by  a  table  corresponding  to  the  actual 
net  rates  of  premium  including  extra. 


^<7.f:'»     n,+„^        "l+</i 


In  applying  some  of  the  results  thus  arrived  at  to  the  mortality 
experience  which  forms  the  main  subject  of  this  paper,  we  may 
dismiss  for  practical  purposes  the  first  of  the  three  methods  of 
rating  and  valuing  which  we  have  been  considering.  It  will  not 
generally  be  thought  suitable  to  rate  up  the  premiums  for  insuring 
the  lives  of  liquor  sellers  by  making  an  addition  to  the  age.  In 
fact,  it  may  here  be  incidentally  remarked  that  the  system  of  add- 
ing to  the  age  for  rating  and  valuation  purposes  is  shown,  by  the 
character  of  the  extra  mortality  for  which  it  provides,  to  be  unsuit- 
able for  many,  perhaps  most,  classes  of  extra  risks.  The  extra 
mortality,  small  and  slowly  increasing  at  first,  becomes  considerable 
at  the  period  of  life  when  extra  risk  is  most  probably  at  an  end. 
If,  for  example,  the  prevailing  view  be  well  founded  that  an 
hereditary  predisposition  to  phthisis  is  more  likely  to  show  itself 
in  comparatively  early  manhood  than  after  the  age  (say)  of  35,  this 
method  is  obviously  most  unsuitable  for  dealing  with  the  case  of 
young  lives  which  present  a  consumptive  family  history ;  although, 
on  the  other  hand,  it  may  be  suitable  for  constitutional  tendencies 
of  a  difierent  kind  which  become  aggravated  with  advancing  years. 
This,  however,  opens  up  a  very  wide  field  of  inquiry  which  cannot 
be  explored  within  the  limits  of  the  present  paper. 

If  any  Office  thinks  it  worth  while  to  open  a  separate  section 
for  Assurances  on  the  lives  of  liquor  sellers,  suitable  scales  of 
premium  may  be  arrived  at  by  means  of  the  mortality  tables  re- 
ferred to  in  the  Committee's  Report.  Those  tables,  with  the  3 
per  cent,  premiums  and  annuity- values  deducted  from  them,  are 
appended  to  this  paper.     From  what  has  been  said  it  will  be 
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apparent  that  for  valuation  purposes  the  same  tables  should  be 
used,  or,  at  all  events,  tables  giving  similar  policy-values. 

Most  Offices,  however,  will  doubtless  prefer  to  charge  a  per- 
centage extra  rate  calculated  on  the  sum  assured,  and  to  immix 
this  class  of  policies  with  others  for  valuation  purposes.  The 
Committee,  in  their  second  Seport,  suggested  a  scale  of  extra 
premiums  as  warranted  by  the  experience,  assuming  that  the 
Offices  desired  to  maintain  this  method.  The  rate  suggested  for 
Publicans  was  25s.,  and  for  Innkeepers  and  Hotel-keepers  20s.  per 
cent,  per  annum.     Two  points  must  be  kept  in  view — 

(1)  That  these  are  suggested  as  additions  to  the  Office  premium, 
and  not  as  net  rates. 

(2)  That  the  rate  is  to  be  calculated  on  the  sum  assured  only, 
and  in  practice  is  not  increased  when  Bonuses  are  added. 

Allowing  20  per  cent,  for  "loading,"  we  may  take  the  corre- 
sponding net  rates  as  20s.  for  Publicans  and  16s.  for  Innkeepers 
and  Hotel-keepers.  For  simplicity,  we  shall  suppose  that  any 
necessary  provision  for  Bonuses  may  be  made  out  of  the  loading, 
so  that  the  net  extra  rates  will  be  applicable  to  the  sum  assured 
alone.  It  will  be  seen  that  those  rates  correspond  fairly  well  with 
the  di£ference  between  the  Hm  3  per  cent  net  rates  and  the 
corresponding  rates  deduced  from  the  Committee's  special  mortality 
tables,  viz. : — 


Age. 

Pablicans. 

Innkeepers  and 
Hotel-Keepers. 

20 

•692 

•615 

25 

•822 

•718 

30 

•963 

•782 

35 

1077 

•810 

40 

r087 

•798 

45 

1-002 

•718 

50 

•892 

•602 

55 

•746 

•464 

60 

•398 

•289 

As  we  have  seen  how  important  is  the  relation  of  policy-values 
to  the  suitableness  of  extra  premiums,  it  will  be  interesting  to  com- 
pare the  policy-values  of  the  three  tables  above  mentioned.  This 
is  done  in  the  following  table  for  quinquennial  ages  at  entry,  and 
for  the  several  durations  of  5,  10,  and  20  years.  For  comparison 
a  fourth  set  of  values  has  been  added,  being  the  policy-values 
calculated  by  Mr.  Byan,  and  given  in  his  paper  already  referred 
to  on  the  assumption  that  7r'«=ira-f  *01.  Values  which  exceed 
those  of  the  Hm  Table  are  underlined. 
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Policy- Values  at  3  per  cent. 


I.  Hm, 
II.  Pablicans, 

III.  Innkeepers        and 

Hotel-keepers,     . 

IV.  Ryan(Air=-01),      . 


25 

35 

45 

5-31 
6-89 

6-71 
4-43 

7-20 
617 

611 
611 

10-23 
7-59 

7-80 
8-91 

Duration  10  years.     ^^^ 


I. 

n. 
in. 

IV. 


1112 
13-31 

11-14 

9-31 


16-28 
12-03 

12-31 

1312 


21-09 
16-17 

16-76 

18-63 


Duration  20  years.     ,oVj 


I. 

n. 
m. 

IV. 


24-71 

33-16 

43-24 

23-74 

26-25 

32-42 

22-08 

27-00 

37  03 

21-21 

29-31 

39-60 

14-19 
9-82 

11-82 
12-78 


28-07 
19-38 

24-36 

26-65 


53-71 
42-86 
49-80 
50-60 


We  may  gather  from  this  table  that  for  all  but  the  younger  ages 
and  shorter  durations,  the  policy-values  by  the  special  mortality 
tables  applicable  to  the  two  classes  of  liquor  sellers  are  lower  than 
those  of  the  Hm  Table.  Hence  we  may  infer,  that  an  Office  charg- 
ing such  lives  a  uniform  extra  rate  which  makes  the  total  net 
premium  nearly  equal  to  that  which  a  true  table  would  indicate, 
but  valuing  the  policies  by  the  Hm  3  per  cent.  Table,  will  make 
a  needlessly  high  reserve  against  future  risk.  As  a  corollary,  it 
will  follow  that  in  such  a  case  the  Office  will  not  make  a  sufficient 
provision  out  of  the  extra  premium  for  the  current  extra  risk  from 
year  to  year.  Accordingly,  we  shall  find  in  the  following  table 
that  in  most  cases  the  extra  risk  of  mortality  provided  for  by  the 
net  extra  premiums  of  20s.  per  cent,  for  Publicans  and  16s.  per 
cent,  for  Innkeepers  and  Hotel-keepers,  is  less  than  the  actual  extra 
rate  of  mortality.  The  table  is  constructed  for  ages  at  entry  and 
durations  similar  to  those  in  the  above  table  of  policy-values. 
Under  column  I.  in  each  case  is  shown  the  di£ference  between  the 
values  of  lOO^^+n  by  the  Hm  Table  and  by  the  graduated  experi- 
ence Table — in  other  words,  the  extra  rate  of  mortality  per  cent. 
(100A?»+n)  at  the  age  attained.  In  column  IL  are  shown  the 
values  per  cent,  of  what  is  called  in  a  former  part  of  this  paper 
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Ajiffiw  the  extra  rate  of  mortality  provided  for  by  the  extra 
premium,  on  the  assumption  that  policy-values  are  calculated  on 
the  Hm  3  per  cent,  basis.  In  column  III.  are  shown  the  values 
per  cent,  of  A?J+L»  the  extra  rate  of  mortality  provided  for  on  the 
assumption  that  policy-values  are  calculated  from  a  hypothetical 
table  corresponding  to  the  net  premium,  viz. :  7r,-j-*01  for  Publicans 
and  ir.-f '008  for  Innkeepers  and  Hotel-keepers.  In  the  case  of 
the  Publicans  the  figures  in  the  column  are  taken  from  a  table 
given  by  Mr.  Ryan  in  the  paper  already  referred  to.  In  the  case 
of  the  Innkeepers  and  Hotel-keepers  the  corresponding  figures  have 
been  calculated  by  means  of  the  formula 


A?,!tl= 


a 


jB+n 


l+<^ 


The  equivalent  expression  ^±?  (_^-!!l-|- ^7r-f<^)  is  rather  more 

convenient  for  computation.      Where    A3'x^  or    A2z+n  exceeds 
A^«+n,  the  values  in  the  table  are  underlined. 


PUBLICANS. 

Net  extra  rate  to  which  ^^^  »nd  ^^l^^  correspond =1-0  per  cent. 

Age 

at 

Duration  (Tears). 

0 

6 

10 

20 

Bntry. 

L  i  II. 

III. 

I. 

IL 

III. 

I. 

II. 

III. 

I. 

n. 

III. 

'a9,+«  A7i;>^ 

<i. 

Ag^+n'^^ift. 

<i. 

^''x+n 

^tStU 

A7«+„  A,j;>i 

XlOO 

XlOO 

104 

XlOO 

1-25 

XlOO 

•71 

XlOO 

XlOO 

1-31 

XlOO 

1-20 

XlOO 

118 

XlOO 

XlOO     XlOO 

XlOO 

1-39 

25  1    -62 

110 

1-29 

1^64 

140 

35  j  1-20    1-04 

1-29 

156    113 

1^29 

1^64 

1-24  i  140 

•96  '  1  69 

1-36 

45     I'W    106 

1-40 

1-48    117 

139 

157 

1-34  1  1-36 

•13  r-89 

1-34 

55  '  1*57    1-06 

1-36 

1-62    1-24    1-40 

i 

•96 

1-49  1  1-34 

249 '2-33  1  1-30 

1           1  -     - 

INNKEEPERS  AND  HOTEL- KEEPERS. 

Net  extra  rate  to  which  ^^^  and  ^^l^  corret pond =0*8  per  cent. 

I. 

II. 

in. 

I. 

1 1. 

III. 

I. 

1 
11. 

III. 
1-02 

I. 

II. 

III. 

25 

•59 

•83 

•98 

•83 

•88 

•99 

102 

•94 

1-29  1  112 

108 

35 

1-02 

•84 

102 

118 

•90 

1^04 

1-29 

•99  i  108 

1-04    127 

1-11 

45 

1-29 

•84 

108 

112 

•94 

109 

1^04 

107    111 

•46    I  76 

110 

55 

1-04 

•86 

111 

•79 

•99 

112 

•46 

119 

110 

•40    1-87 

106 
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It  will  be  observed  that  in  the  majority  of  instances  the  values 
of  A  Jx+»  are  less  than  the  corresponding  values  of  Ajar+n.  That 
is  to  say,  that  when  policy-values  are  calculated  by  the  Hm  Table 
at  3  per  cent.,  the  extra  rates  of  mortality  provided  for  by  the 
uniform  net  extra  premiums  of  10  per  cent,  and  0*8  per  cent. 
respectively,  are  less  than  the  observed  extra  rates  of  mortality. 
The  following  table  shows  the  net  extra  premiums  that  would  be 
required  to  provide  for  the  observed  extra  mortality  when  policy- 
values  are  calculated  on  the  above  basis.  These  rates  are  derived 
from  the  formula  A^=v  A?«4.m(l  —  m-riVa;). 


Duration  (Years). 

Age 
at  Entry. 

0 

5 

10 

ao 

PUBLICANS. 

25 

•50 

•65 

102 

118 

35 

\'\b 

1-38 

132 

•99 

45 

1-56 

1-26 

117 

•51 

55 

1-48 

131 

•65 

1-07 

IN 

NKEEPERS  AND  HOTEL-KEEPEI 

IS. 

25 

•57 

•75 

•87 

•92 

35 

•98 

105 

1^04 

•66 

45 

r23 

•96 

•77 

•24 

55 

•98 

•64 

•31 

•19 

The  inference  to  be  drawn  from  these  tables  is,  not  that  the 
respective  net  extra  rates  of  20s.  per  cent,  and  16s.  per  cent,  are 
inherently  insufficient  to  provide  for  the  observed  rates  of  extra 
mortality,  but  that  they  are  insufficient  both  to  do  that  and  to 
provide  the  reserves  that  are  indicated  by  a  table  giving  other 
rates  of  mortality.  The  Office  charging  those  extra  rates  and  in- 
cluding the  policies  for  valuation  purposes  among  its  general 
business,  may  receive  an  adequate  consideration  for  the  risk,  and 
yet  may  misapply  it  by  carrying  more  to  the  reserve  than  is 
necessary,  and  more  than  is  really  left  over  after  covering  the 
extra  risk  from  year  to  year. 

On  the  other  hand,  there  is  this  to  be  borne  in  mind,  that  an 
Office  charging  the  extra  rates  supposed,  and  valuing  the  Policies 
as  a  class  by  themselves,  could  not  affi)rd  to  remove  the  extra  rate 
on  the  lives  assured  relinquishing  the  occupation  of  selling  liquor. 
The  reserves  in  hand  would  not  be  sufficient  to  meet  future  risk  on 
the  basis  of  the  ordinary  premium. 
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On  the  whole,  then,  we  may  conclude  that  the  extra  rates  recom- 
mended by  the  Committee  are  by  no  means  excessive  if  the 
ordinary  methods  of  valuation  are  to  be  followed,  and  especially  if 
the  extra  rate  is  to  be  remitted  on  the  assured  giving  up  the  occu- 
pation of  selling  liquor,  even  if  in  that  case  evidence  of  continued 
good  health  and  habits  be  required. 

A  word  of  warning  as  to  the  use  of  those  rates  may  not  be  out  of 
place.  As  already  stated,  the  statistics  from  which  the  Committee's 
conclusions  are  drawn  comprised  all  persons  of  the  occupations 
named,  however  long  they  had  been  in  the  trade,  and  whether  or 
not  they  continued  in  it  until  they  passed  from  observation.  Pre- 
sumably they  were  all  accepted  as  temperate  persons  and  good 
lives  of  their  class.  If,  therefore,  in  practice  any  Office  seeks  to 
distinguish  between  favourable  and  unfavourable  cases  in  the 
matter  of  rating — between,  say,  men  who  have  just  entered  the 
trade,  and  men  who  have  been  a  long  time  engaged  in  it — let  it  be 
clearly  understood  that  if  the  average  rate  is  inapplicable  to  the 
one  class,  it  is  also  inapplicable  to  the  other.  If  some  are  excused 
from  extra  charge  or  accepted  at  a  modified  rate,  the  discrimination 
must  also  extend  to  refusing  others  or  charging  a  rate  higher  than 
the  common  one. 

Here  for  the  present  I  must  leave  my  subject.  I  do  so  with  the 
feeling  that  it  is  by  no  means  exhausted,  either  in  its  theoretical 
or  its  practical  aspect — that,  in  fact,  some  of  the  problems  connected 
irith  the  rating  and  valuing  of  extra  risks  are  merely  indicated  and 
by  no  means  worked  out,  and  that  there  remain  very  wide  fields  of 
investigation  to  be  explored  before  we  arrive  at  a  full  comprehen- 
sion of  the  subject  of  extra  risk,  or  a  thoroughly  satisfactory 
method  of  dealing  with  it  in  practice. 
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PUBLICANS. 
Unadjusted  Data. 


Age 

te" 

Dieii- 

a» 

IS 

Exposed 

Died. 

?. 

20 

10 

54 

296 

10 

■034 

31 

21 

S5 

276 

11 

■040 

aa 

30 

S6 

259 

9 

■034 

as 

46 

1 

■022 

57 

236 

12 

■061 

24 

7-2 

ss 

211 

12 

■056 

n 

III 

59 

189 

7 

■037 

a6 

154 

■I 

■013 

^ 

172 

12 

■070 

a? 

189 

1 

■005 

61 

147 

5 

«34 

38 

238 

3 

■012 

61 

132 

6 

■045 

39 

283 

2 

■\m 

63 

116 

6 

■0)2 

30 

328 

7 

■021 

64 

105 

3 

■0-29 

3" 

382 

6 

•013 

65 

93 

6 

■OC-5 

3a 

419 

5 

■012 

66 

78 

5 

■<.164 

33 

444 

10 

■023 

67 

64 

2 

■031 

34 

478 

7 

■014 

68 

60 

3 

■050 

3S 

613 

10 

■019 

69 

51 

3 

049 

36 

fi20 

12 

■0-22 

70 

44 

3 

■067 

37 

634 

16 

■030 

71 

33 

2 

■053 

38 

541 

12 

■0-22 

7a 

33 

... 

39 

657 

12 

■021 

73 

30 

40 

B63 

18 

■032 

74 

28 

3 

■077 

41 

651 

14 

■025 

7S 

23 

3 

■130 

4a 

647 

16 

■0'20 

76 

1 

■053 

43 

625 

12 

■023 

77 

4 

■222 

44 

513 

13 

■0-25 

78 

3 

■214 

4S 

491 

10 

■039 

79 

1 

■125 

46 

477 

15 

■0.11 

Sa 

... 

47 

453 

11 

■023 

S: 

I 

■167 

48 

43S 

12 

■025 

8a 

1 

■167 

49 

407 

14 

■035 

83 

I 

■200 

SO 

3S3 

12 

-031 

84 

1 

■333 

SI 

364 

8 

■022 

85 

2 

51 

333 

12 

■03e 

S6 

2 

... 

S3 

316 

11 

■O.'M 

87 

I 

' 

1^000 
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PUBLIOANS. 
Adjusted  Values. 


Age 

V% 

1 

1 

a« 

'T* 

Age 
Kx) 

V* 

<l* 

a« 

•^x 

20 

•9900 

1 
•0100 

18-872 

2-119 

48 

•9702 

•0298 

12-603 

4  438 

21 

•9896 

•0104 

18634 

2-181 

49 

•9698 

•0302 

12-381 

4-560 

22 

•9892 

•0108 

18395 

2^243 

50 

•9692 

•0308 

12149 

4-693 

23 

•9889 

•0111 

18153 

2308 

51 

•9685 

•0315 

11-911 

4-832 

24 

•9886 

•0114 

17-908 

2376 

52 

•9675 

•0325 

11668 

4-981 

25 

•9882 

•0118 

17^658 

2-447 

53 

•9663 

•0337 

11421 

5-138 

26 

•9878 

•0122 

17-405 

2-621 

54 

•9649 

•0351 

11174 

5-301 

27 

•9873 

•0127 

17149 

2-597 

55 

•9633 

•0367 

10-928 

5-471 

28 

•9867 

•0133 

16890 

2-680 

56 

•9615 

•0385 

10-685 

5-645 

29 

•9860 

•0140 

16631 

2-760 

57 

-9597 

-0403 

10-447 

5-823 

30 

•9852 

•0148 

16373 

2-843 

58 

•9578 

-0422 

10-212 

6-006 

31 

•9842 

•0158 

16118 

2-930 

59 

•9559 

-0441 

9-983 

6-193 

32 

•9830 

•0170 

15  868 

3-016 

60 

-9541 

-0459 

9-756 

6-385 

33 

•9817 

•0183 

15-626 

3102 

61 

-9524 

•0476 

9-533 

6-581 

34 

•9804 

•0196 

15396 

3-187 

62 

-9509 

•0491 

9-309 

6-788 

35 

•9792 

•0208 

15175 

3-270 

63 

-9495 

•0505 

9-084 

7-004 

36 

•9780 

•0220 

14-962 

3-352 

64 

-9483 

•0517 

8-854 

7-236 

37 

•9769 

•0231 

14-757 

3-434 

65 

-9470 

•0530 

8-017 

7-485 

38 

•9759 

•0241 

14560 

3-514 

66 

-9457 

•0543 

8-372 

7-758 

39 

•9750 

•0250 

14366 

3596 

67 

-9443 

•0557 

8-118 

8-054 

40 

•9741 

•0259 

14177 

3^676 

68 

•9427 

•0573 

7-855 

8-380 

41 

•9734  \  0-266 

13*991 

3-758 

69 

•9410 

•0590 

7-582 

8739 

42 

•9728 

•0272 

13804 

3-842 

70 

•9391 

•0609 

7-299 

9135 

,    43 

•9722  1  0278 

13616 

3-929 

71 

•9371 

•0629 

7-006 

9-578 

44 

•9718    -0282 

13-425 

4-020 

72 

•9350 

•0650 

6-700 

10^074 

45 

•9714    ^0286 

■ 

13^229 

4-116 

73 

•9327 

•0673 

6-381 

10-636 

46 

•9710    ^0290 

13^027 

4-216 

74 

•9300 

•0700 

0-047 

11^278 

47 

•9706     0294 

12-819 

4-324 

75 

•9265 

•0735 

5-697 

12-019 
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nna4iu8t6d  Data. 


Age 
Kx) 

Exposed 
to  risk. 

Died. 

?« 

Age 

Exposed 
to  risk. 

Died. 

^x 

20 

4 

54 

453 

12 

•027 

21 

10 

55 

428 

18 

•042 

22 

20 

56 

389 

12 

•031 

23 

45 

57 

360 

10 

•028 

24 

67 

58 

321 

15 

•047 

25 

98 

2 

•020 

59 

297 

7 

•024 

26 

139 

2 

•015 

60 

273 

9 

•031 

27 

186 

•  *• 

... 

61 

254 

12 

•047 

28 

248 

9 

•036 

62 

231 

10 

•043 

29 

285 

2 

•007 

63 

205 

5 

•024 

30 

932 

7 

•021 

64 

185 

10 

•054 

31 

375 

7 

•019 

65 

164 

10 

•061 

32 

428 

6 

•014 

66 

142 

13 

•002 

33 

468 

6 

•013 

(^1 

121 

5 

•041 

34 

515 

5 

•010 

68 

107 

10 

•098 

35 

566 

11 

•019 

69 

91 

4 

•044 

36 

577 

13 

•022 

70 

80 

9 

•112 

37 

609 

16 

•026 

71 

69 

3 

•044 

38 

613 

13 

•021 

72 

62 

6 

•097 

39 

628 

13 

•021 

73 

47 

3 

•064 

40 

649 

16 

•025 

74 

37 

2 

•054 

41 

640 

15 

•023 

75 

32 

1 

•031 

42 

638 

17 

•027 

76 

28 

1 

•036 

43 

634 

15 

•024 

77 

26 

3 

•115 

44 

643 

15 

•023 

78 

20 

2 

•100 

45 

622 

15 

•024 

79 

13 

•  •• 

•  •• 

46 

606 

17 

•028 

80 

10 

2 

•200 

47 

580 

19 

•033 

81 

7 

3 

•429 

48 

544 

12 

•022 

82 

4 

•  •• 

•  •  • 

49 

537 

11 

•020 

83 

2 

1 

•500 

50 

525 

14 

•027 

84 

1 

... 

•  •  • 

51 

513 

10 

•019 

85 

1 

••• 

•  •• 

52 

496 

7 

•014 

86 

1 

••• 

••• 

53 

476 

16 

•034 

87 

1 

1 

1^000 
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Adjusted  Values. 


Age 

Vx 

^x 

a* 

«•« 

Age 

Vx 

^x 

1 
ax 

iTaj 

20 

*9906 

•0094 

19187 

2^042 

48 

•9736 

•0264 

13-154 

4-153 

'     21 

•9900    -0100 

18^950 

2-100 

49 

•9732 

•0268 

12-916 

4-273 

:   22 

-9894  '  0106 

18716 

2159 

50 

•9728 

•0272 

12-670 

4-403 

23 

•9888    -0112 

18  484 

2^220 

SI 

•9721 

•0279 

12^415 

4  542 

24 

•9882 

•0118 

18^254 

2-281 

52 

-9713     0287 

12154 

4-690 

25 

•9875 

•0125 

18^026 

2-343 

53 

•9705     0295 

11^889 

4-846 

26 

•9868    '0132 

17^802 

2-406 

54 

•9695     0305 

11618 

5-013 

27 

•9861     0139 

17-582 

2469 

55 

•9686 

•0314 

11343 

5-189 

28 

•9854     0146 

17-365 

2532 

56 

•9676     0324 

11-062 

6-377 

29 

•9847 

•0153 

17151 

2597 

57 

•9665 

•0335 

10-775 

6-680 

30 

•9840 

•0160 

16-940 

2-662 

58 

•9652 

•0348 

10-483 

6-790 

31 

•9834 

•0166 

16  732 

2-727 

59 

•9640 

•0360 

10-187 

6  026 

1 
32 

•9828 

•0172 

16525 

2-793 

60 

-9624 

•0376 

9.884 

6-276 

■     33 

•9822 

•0178 

16-318 

2^862 

61 

•9605 

•0395 

9-578 

6  541 

34 

•9816 

•0184 

16112 

2  931 

62 

-9586 

•0414 

9-271 

6-823 

35 

•9810 

•0190 

15  907 

3  003 

63 

•9565 

•0435 

8-961 

7-127 

36 

•9804 

•0196 

15-702 

3^074 

64 

•9543 

•0457 

8-650 

7-450 

37 

•9798 

•0202 

15496 

3^150 

65 

•9520 

•0480 

8-336 

7-798 

1    38 

•9792 

•0208 

15^290 

3  226 

66 

•9498 

•0502 

8  019 

8-176 

i  39 

•9786 

•0214 

15^083 

3-305 

67 

•9464 

•0536 

7-696 

8-687 

40 

•9779 

•0221 

14  875 

3  387 

68 

•942  8 

•0572 

7-376 

9-027 

41 

•9772 

•0228 

14-668 

3-470 

69 

•9390 

•0610 

7-058 

9-498 

42 

•9766 

•0234 

14-461 

3  556 

70 

•9348 

•0652 

6-742 

10-004 

43 

•9760 

•0240 

14-252 

3  644 

71 

•9310 

-0690 

6*429 

10-548 

44 

•9754 

•0246 

14-040 

3  736 

72 

•9260 

•0740 

6-112 

11-148 

45 

•9749 

•0251 

13826 

3832 

73 

•9200 

•0800 

5-799 

11-796 

46 

•9744 

•0266 

13^608 

3-933 

74 

-9130 

•0870 

5-492 

12-491 

47 

•9740 

•0260 

13384 

4  039 

75 

-9060 

-0940 

1 

5196 

13-226 
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Forms  of  Life  Office  Books. 

(Bead  before  the  Society,  8th  April  1897.) 

Elevek  years  have  elapsed  since  anything  on  the  subject  of 
Office  Books  was  before  you.  Mr.  M'Lauchlan's  paper,  which 
was  read  in  April  1886,  has  long  since  become  a  classic,  and  has 
been  of  incalculable  service  as  a  text-book  for  the  Faculty  and 
Institute  Examinations.  All-embracing  as  it  is,  however,  its  great 
scope  rendered  it  impossible  to  treat,  within  the  limits  of  one  paper, 
all  aspects  of  Life  Office  Book-keeping  and  its  kindred  topic  Life 
Office  Records,  so  fully  as  may  be  done  by  taking  the  subjects  in 
sections.  I  shall  be  glad,  therefore,  if  my  contribution  be  looked 
upon  as  a  practical  tribute  of  my  sense  of  indebtedness  to  Mr. 
M'Lauchlan's  paper,  and  as  an  attempt  to  expand  a  small  portion 
of  it.  I  hope  my  example  may  be  the  means  of  inducing  others 
to  do  likewise. 

Mr.  R.  P.  Hardy  recently  said  (J,LA.,  vol.  xxxii.  p.  443)  that 
to  frame  a  scheme  of  books  and  forms  that  were  at  once  analytical 
and  interlocking,  presenting  at  the  same  time  the  maximum  of 
convenience  for  the  needs  of  to-day,  encumbered  by  the  mere 
minimum  of  what  was  indispensable  for  the  emerging  wants  of  the 
future,  was  in  itself  a  liberal  and  highly  stimulating  education. 

Mr.  H.  W.  Manly,  in  the  course  of  the  same  discussion,  remarked 
that  they  were  all  anxious  to  get  their  books  into  such  order  that 
they  would  as  it  were  interlock  and  check  each  other.  He  further 
indicated  that  it  was  too  much  to  assume  that  their  books  were 
perfect,  and  he  expressed  a  desire  for  a  whole  set  of  forms  of 
books  which  were  necessary  for  conducting  the  business  of  an 
Office. 

In  what  follows,  I  have  attempted  to  describe  in  detail  a  system 
the  aim  of  which  is  to  provide  a  set  of  books  which  will,  with 
the  minimum  of  labour,  conveniently  and  accurately  give  at  any 
moment  the  kind  of  information  most  frequently  required  in  regard 
to  a  Life  Policy.  It  is  assumed  that  it  is  proper  to  have  the 
information  at  Head-office  in  as  accessible  a  form  as  possible  in 
regard  to  every  policy  wherever  it  may  be  actually  renewable, — 
whether  at  Head-office,  at  a  Branch,  or  through  an  Agency. 

Let  us  assume  that  the  necessary  preliminaries  have  been  com- 
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pleted,  and  that  the  policy  ia  ready  for  delivery.     Having  received 
a  number,  it  is  entered  in  the 

Register  of  Life  Policies  Issued. 

The  form  of  this  book  must  be  so  designed  as  to  permit  of 
clearly  recording  in  it  every  essential  particular  of  the  assurance 
at  the  moment  of  issue,  provision  being  made  so  far  as  is  possible 
by  special  columns  for  commonly  recurring  features,  confining  the 
use  of  the  Kemarks  column  to  noting  unusual  peculiarities.  The 
more  complete  the  record  here  made  of  the  particulars,  the  more 
completely  will  it  be  possible  afterwards  to  dispense  with  reference 
to  the  copy  policy  or  the  proposal  papers.  It  is  recommended  that 
this  book  should  be  confined  to  the  use  which  its  name  implies, 
that  is,  of  providing  a  register  of  the  new  policies  issued  in  any 
year,  from  which  the  particulars  will  be  posted  to  the  various 
books  in  use  in  the  office.  Its  summation  will  give  at  the  end 
of  the  year,  or  at  any  desired  point  of  time,  the  policies  issued 
^ap  to  that  date — the  net  New  Business  being  got  by  deducting 
the  policies  not  taken  up.  It  will  be  noticed  that  no  provision  is 
made  for  any  writing-off  in  the  New  Policy  Register  itself.  Every- 
thing of  that  kind  is  better  done  elsewhere.  Similarly  in  regard 
to  alterations,  the  entry  once  made  remains  in  its  original  form  to 
all  time,  so  far  as  this  book  is  concerned. 

The  most  convenient  way  of  entering  the  premiums  in  half- 
yearly  and  quarterly  cases  is  to  entei:»the  half-yearly  premium 
twice  and  the  quarterly  premium  four  times,  the  various  months 
of  renewal  being  also  separately  given.  The  advantage  of  this 
will  be  seen  when  the  Renewal  Premium  Charge  Books  are  dealt 
wiiL 

We  may  now  discuss  the  posting  of  the  particulars  of  the 
policies  to  the  other  books.  The  order  in  which  this  is  actually 
done  is  of  little  moment,  the  main  point  being  to  keep  all  the 
sections  of  the  work  well  up  to  date.     We  shall  begin  with  the 

Index  to  Lives  Assured. 

• 

Not  very  long  ago  most  Offices  were  content  with  the  well-known 
** Vowel"  Index.  The  labour  involved  in  its  use  and  the  time 
occupied  are  so  great  in  comparison  with  the ''  Initial-Three-Letter  ^* 
system  that  no  doubt  can  possibly  exist  as  to  the  desirability  of 
having  the  Index  in  the  latter  form.  The  particulars  recorded 
should  be  as  few  as  possible,  every  other  consideration  being  made 
subsidiary  to  exhibiting  at  a  glance  the  numbers  of  the  policies  on 
any  one  life.^    The  fewness  of  the  particulars  recorded,  in  addition 

^  The  Index  should  only  contain  Christian  name,  surname,  occupation,, 
address ;  Date  of  Birth,  No.  of  Policy. 
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to  giving  this  immense  positive  advantage,  lias  the  negative  advan- 
tage of  preventing  the  book  being  used  for  anything  else  than  an 
Index. 

There  should  also  be  provided,  in  a  handy  and  portable  shape, 
the  complement  of  the  ordinary  Index,  namely,  a 

Numerical  Index  of  Life  PoLiaES. 

It  is  not  necessary  in  this  book  to  give  the  name  of  the  assured, 
but  it  should  contain  in  the  first  volume  the  Nos.  1  to,  say,  50,000 
or  100,000.  (These  may  be  printed,  one  on  each  line,  when  the 
book  is  made.)  The  other  columns  should  give  ''  Class,"  "  Month 
of  Renewal  and  how  Payable,"  ^  Agency,"  and  a  small  column  for 
**  Fate."  The  convenience  of  such  a  book  as  this  is  very  great 
— more  especially  in  connection  with  the  system  of  Classified 
Policy  Registers  and  Renewal  Premium  Charge  Books  now  to  be 
described. 

Classified  Policy  Registers. 

Into  these  Registers  the  policies  are  posted  from  the  Register  of 
Life  Policies  issued, — the  various  classes  being  kept  in  separate 
sections.  So  far  as  the  arrangement  of  these  books  has 
reference  to  the  reception  of  the  particulars  of  the  policies  at 
the  time  of  issue,  the  forms  explain  themselves.  The  main 
features — Year  of  Entry,  Policy  No.,  Name  of  Life  Assured, 
Date  of  Birth,  Age  at  Entry,  Sum  Assured,  Premium,  How  and 
When  Payable,  Agency,  Remarks — are  the  same  for  all  classes  of 
policy.  It  will  be  convenient  to  have  an  additional  column  (say, 
under  Remarks)  for  the  Date  of  Last  Payment  in  Limited 
Payment  cases,  and  in  the  case  of  Endowment  Assurances  two 
columns,  one  for  Last  Payment  of  Premium  and  another  for  Date 
when  Sum  Assured  is  payable.  In  With  Profit  cases  columns 
must  be  provided  for  recording  the  Bonuses.  These  should  be 
three  in  number — the  first  for  Bonuses  up  to  last  Investigation,  a 
second  for  the  New  Bonus  Declared,  and  a  third  for  the  Total 
Bonus.  It  is  desirable  that  the  Registers  should  last  for  more 
than  one  valuation  period,  and  this  is  quite  feasible  if  the  Bonus 
columns  be  arranged  as  in  the  form  given. 

We  shall  now  look  at  the  provision  made  for  keeping  the 
Registers  up  to  date.  The  entry  of  the  new  policies  as  issued  is 
simple  enough,  but  alterations  and  cancelments  must  also  be  dealt 
with.  Alterations  are  of  various  kinds,  but  they  can  all  be  ranged 
ander  two  main  divisions,  "Written  off"  and  "Written  on." 
Thus,  if  the  class  of  a  policy  is  altered — t.g,  if  a  Whole  Life 
Policy  is  converted  into  an  Endowment  Assurance,  the  sum 
assured  remaining  the  same  while  the  premium  is  increased,  all 
that  requires  to  be  done  to  the  Registers  is  to  write  off  the  policy 
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\w  the  Whole  Life  Section,  and  write  it  on  in  the  Endowment 
Assurance  Section,  being  careful  to  note  under  Remarks  the  par- 
ticulars of  the  alteration,  so  that  for  valuation  and  other  purposes 
these  may  be  kept  in  view.  Suppose,  however,  that  a  policy 
is  surrendered  to  the  extent  of  one- half,  it  is  only  necessary 
to  write  off  the  one  half,  leaving  the  other  half  on  the  Books. 
Again,  take  the  place  of  an  understatement  of  age  involving  an 
increase  of  premium  to  rectify  it.  This  involves  the  necessary 
alteration  of  date  of  birth  and  age  at  entry,  and  requires  the 
insertion  of  the  increase  in  premium  in  the  Additions  to  Premium 
column.  Ordinary  cancelments,  such  as  Surrenders,  Lapses,  Claims 
by  Death  or  Survivance,  require  merely  to  be  entered  in  the 
Written-off  column;  Assuming  the  new  business  to  have  been 
posted — all  necessary  alterations  and  cancelments  given  effect  ta 
— the  business  in  force  at  the  end  of  the  year  is  found  by  summing 
the  new  business  on  to  the  previous  year's  total,  and  then  adding 
the  Additions  to  Premium  column.  From  this,  the  total  of  the 
Written-off  columns  must  be  deducted,  and  the  result  gives  the 
business  in  force  at  the  end  of  the  year — t.^.  the  number  of  policies 
in  force,  the  sums  assured,  the  bonuses,  and  the  premiums  payable. 
In  regard  to  summation,  it  may  be  stated  that  when  written 
up  the  Register  is  summed  and  balanced  with  its  predecessor. 
This  summation  remains  fixed.  The  summations  of  the  Additions 
to  Premium  and  Written-off  columns  vary  from  year  to  year.  It 
is  convenient  iu  their  case  not  to  record  each  year's  summation  at 
the  foot  of  the  page,  but  to  keep  the  record  in  a  separate  book  or 
sheet  prepared  for  the  purpose.  The  summations  of  the  Written- 
off  column  will  of  course  get  heavier  each  year,  and  it  will  there- 
fore be  a  convenience  when,  without  unduly  increasing  the  breadth 
of  the  page,  two  sets  of  Written-off  columns  are  provided — one 
being  used  for  the  first  half  of  the  book's  lifetime,  and  the  second 
for  the  remaining  period.  The  absence  of  bonuses  in  Without 
Profit  policies  makes  it  unnecessary  to  have  the  Non-Profit 
Registers  so  often  rewritten  as  the  Profit  ones. 

The  forms  above  described  will  meet  the  wants  of  most  0£5ces, 
namely,  those  where  the  Bonuses  take  the  form  of  reversionary 
additions  to  the  sum  assured.  They  are  suitable  also  to  the  case 
where  the  Bonuses  take  the  form  of  reduction  of  premium — the 
reductions  being  simply  entered  in  the  Written-off  column.  In 
this  case,  it  will  be  advisable  to  have  one  or  more  sets  of 
premium  columns  showing  the  reduction  of  premium  at  each 
valuation  and  the  resulting  premium  after  giving  effect  to  the 
reduction.  The  forms  can  also  be  very  easily  made  to  suit  the 
case  of  Discounted  Bonus  Policies  when  it  is  desired  to  show  the 
difference  between  the  full  With  Profit  Premium  and  the  premium 
actually  payable.     Three  columns  are  required  for  this — one  for 
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the  full  With  Profit  Premium,  another  for  additions  to  it,  and  a 
third  for  writings-oE  Particular  cases  may  require  special  treat- 
ment, hut  what  has  heen  said  shows  the  elasticity  of  the  system 
and  its  great  adaptability. 

The  labour  involved  in  the  periodical  rewriting  of  the  books  is 
amply  rewarded  by  the  sense  of  security  given  when  one  is  able 
to  deied  with  records  which  are  correct  and  up  to  date ;  and,  more- 
over, by  the  omission  in  succeeding  sets  of  the  policies  which  went 
off  during  the  life  of  the  previous  sets,  the  current  books  are  freed 
from  a  mass  of  obsolete  information. 

Important  as  these  Registers  are,  they  are  necessarily  in  much 
less  constant  requisition  than  the  books  to  be  next  described — the 


Renewal  Premium  Charge  Books. 

In  a  year  when  claims  are  heavy,  an  OflSce  consoles  itself  with 
the  reflection  that  Insurance  Offices  exist  to  pay  claims.  If  the 
mental  attitude  of  the  public  were  in  like  manner  tersely  described, 
the  expression  might  take  the  form  that  Offices  exist  to  collect 
premiums.  Both,  of  course,  are  half-truths,  and  while  even  in 
combination  they  are  far  from  expressing  the  whole  truth,  yet  the 
backbone  of  the  life  insurance  system  is  that  it  collects  premiums 
with  which  to  pay  claims.  These  premiums  lend  themselves  to 
system  to  a  remarkable  degree.  We  have  contracts  with  possible 
— and,  in  many  cases,  actual — durations  of  many  years,  the 
premiums  during  all  that  time  being  unchanged.  There  is  not 
even  the  complication  of  a  varying  income-tax,  not  to  speak  of  a 
varying  rate  of  interest  or  even  a  varying  amount  of  principal  as 
in  loan  transactions.  Broadly  speaking,  we  have,  as  a  ground- 
work, year  by  year  the  same  premiums  coming  to  the  Office 
through  precisely  the  same  channels  or  Agencies.  The  mention 
of  Agencies  leads  me  to  say  that  the  Renewal  Books  now  to  be 
described  are  not  only  eminently  suited  to  meet  the  case  of  an 
Office  with  a  large  network  of  Agencies,^  but  their  cardinal 
features  are  derived  from  the  fact  that  such  Agencies  exist.  Take 
the  case  of  a  Company  with  a  Head-office,  say  ten  Branches,  and 
the  usual  army  of  Agents  under  each.  The  first  division  of  the 
renewals  which  naturally  occurs,  is  according  to  the  month  of 
renewal — then  a  subdivision  under  each  month  according  to  Head- 
office  or  Branch.  The  sections  will  of  course  vary  in  size  with 
the  size  of  the  business  at  each  particular  Office,  but  we  have 
thus  far  divided  the  renewals  into  132  different  groups.  The 
premiums  collected  by  Agents  in  correspondence  with  Branches 

^  Agent  will  throughout  the  paper  be  used  to  include  Branch,  Head-office 
Agent,  or  Head-office  Cashier. 
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come  to  Head-office  through  the  Branch  accounts,  and  only  one 
division  in  each  month  is  [therefore  kept  for  each  Branch.  Head- 
office  too,  however,  has  its  own  Agents,  and  the  policies  renew- 
able through  each  Agent  should  be  separately  entered  under  his 
Agency.  Having  thus  settled  the  divisions  of  the  books,  we  may 
now  discuss  their  form  and  the  particulars  to  be  entered. 

The  space  at  the  top  is  intended  for 
Name  of  Month  (at  extreme  left  and  right  of  page). 

Name  of  Branch  or  Agency  (in  centre  of  page). 

In  the  case  of  Agents  the  Agency  should  appear  on  the  left 
page,  and  the  Agent's  name  on  the  right  page.  It  will  be  con- 
venient where  the  renewals  are  few  to  have  two  or  even  three 
Agencies  on  one  folio.  Great  clearness  will  be  given  to  the 
months,  etc.,  if  these  are  put  in  with  rubber  types.  The  printed 
headings  of  the  various  columns  speak  for  themselves.  As  the 
month  appears  at  the  top  of  the  page  it  is  only  necessary  to  place 
in  the  first  column  the  day  of  the  month  on  which  the  premium 
falls  due.  The  amount  of  the  sum  assured  need  only  be  given  if  it 
is  to  appear  in  the  premium  receipt.  The  column  headed  Com- 
mission forms  no  essential  part  of  the  system,  but  it  has  so  many 
advantages  that  its  insertion  is  strongly  recommended.  If  we 
record  here,  when  the  other  particulars  are  being  written  up,  the 
rate  of  commission  and  to  whom  it  is  payable,  we  provide  in  the 
simplest  and  most  accessible  form  the  means  of  checking  the 
commission  taken  from  year  to  year.  The  Bemarks  column 
may  be  described  as  a  sort  of  danger  signal.  Take  the  case  of  a 
Half  Premium  or  Endowment  Assurance  Policy.  In  the  first 
of  these  the  column  will  contain  the  words  "After  1896  £,..," 
indicating  that  the  low  rate  ceases  in  1896,  and  that  in  1897  the 
higher  premium  becomes  payable.  In  the  other  case,  the  insertion 
of  "L.P.  1896"  shows  that  the  last  payment  falls  due  in 
1896,  and  that  no  charge  is  to  be  made  in  1897.  Temporary 
variations  of  premium — e,g,  by  application  of  Bonus — are  also 
noted  here.  In  actual  working  the  column  is  very  convenient.  In 
the  first  place,  the  writer  and  comparer  of  the  receipts  keep  their 
eye  on  the  column  as  they  go  along,  but  in  addition  the  column 
can  be  quickly  run  down  to  see  that  all  the  markings  applying 
to  any  particular  year  are  attended  to.  The  small  column  in 
front  of  the  current  premium  is  for  the  insertion  of  J  or  J 
so  as  to  show  whether  the  premium  is  payable  half-yearly  or 
quarterly. 

The  date  to  be  inserted  in  the  columns  ^'  Dates  when  premiums 
paid,"  may  either  be  the  actual  date  on  which  it  is  paid  by  the 
assured,  or,  as  this  is  not  easily  got,  it  may  be  advisable  to  be  content 
in  ail  cases  with  the  date  on  which  the  premium  is  accounted  for 
to  Head-office.    The  great  point  is,  that  a  recotd  be  made  that  it 
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is  accounted  for,  and  that  the  source  from  which  the  marking-up 
was  made  can  be  readily  traced  if  desired.  This  marking-up  in 
the  Head-office  books  of  the  payment  of  every  premium  is  not 
done  in  all  Offices,  but  without  it  the  Head-office  must  frequently 
be  put  to  it  to  find  out  quickly  and  certainly  whether  a  premium 
is  paid,  which  scarcely  seems  a  satisfactory  state  of  matters. 

There  follow  columns — one  for  each  year — for  "Premiums 
Written-off  or  Transferred  to  other  Agencies."  "Written-off" 
means  not  only  policies  going  finally  off  the  books,  but  also  the 
one  part  of  the  operation  involved  in  altering  a  premium,  viz. 
writing  it  off  in  full,  the  writing-on  being  also  done  in  full 
whether  the  premium  is  being  increased  or  decreased.  With 
regard  to  these  columns  it  may  be  mentioned  that  it  would  per- 
haps be  more  complete  if  there  were  two  for  each  year — one  for 
writings-off  hejort  and  another  for  writings-off  ajier  the  debit  for 
the  month  has  been  made  up.  This  would,  however,  take  up  too 
much  room,  and  the  end  to  be  served  by  the  first  of  these  columns 
may  be  attained  much  more  simply  and  conveniently  by  making 
up  a  note  of  the  Details  of  Written  Off  since  the  previous  31st 
December.  This  note  will  contain  not  only  the  writings-off 
which  are  final  and  which  go  through  the  column  in  ink,  but  also 
suspense  forfeitures  and  all  other  deductions  which  can  be  merely 
noted,  so  far  as  the  Premium  Charge-book  is  concerned,  in  the 
meantime  in  pencil,  and  which  may  or  may  not  eventually  appear 
in  ink  in  that  year's  column. 

The  number  of  Renewal  Books  will  depend  on  the  size  of  the 
office  in  the  first  place,  and  in  the  second  on  the  way  in  which 
the  work  is  distributed  among  the  staff.  One  obvious  arrange- 
ment is  to  have  twelve  books — one  for  each  month.  Though 
apparently  the  simplest  plan,  this  may  not  always  be  the  most 
suitable.  Another  idea  is  to  divide  the  business  into  two  sections, 
and  to  have  an  independent  set  of  books  for  each  of  the  sections. 
If  this  is  done,  it  will  in  most  cases  be  convenient  to  have  only 
four  books  instead  of  twelve  in  each  of  the  sections.  Thus,  the 
first  of  the  four  would  contain  "  January,  February,  March,"  and 
so  on.  In  both  cases  it  is  assumed  that  the  half-yearly  and 
quarterly  cases  are  to  be  entered  twice  and  four  times  respectively. 
If,  however,  the  quarterly  premiums  are  numerous,  it  may  be 
advisable  to  keep  them  separate  from  those  renewable  yearly  or 
half-yearly.  If  this  plan  is  adopted,  three  additional  books  will 
be  required — (1)  January,  April,  etc.;  (2)  February,  May,  etc.; 
(3)  March,  June,  etc.  The  form  of  book  will  be  slightly  different 
from  that  above  referred  to.  There  must  be  two  premium  columns 
— one  for  the  quarterly  premiums  and  another  for  four  times  the 
quarterly  premium.  Also,  provision  must  be  made  for  recording 
the  payment  of  each  of  the  four  quarters'  premiums  on  the  same 
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page.  This  can  be  arranged  by  leaving  twice  the  usual  space 
between  the  entries  as  shown  in  the  specimen  form.  In  making 
up  the  debit  it  must  be  borne  in  mind  that  the  amounts  entered 
in  the  Written-off  column  will,  under  this  modification  of  the 
system,  be  four  times  the  quarterly  premium.  Only  the  quarterly 
amount  must  be  deducted  from  the  former  total  of  the  Quarterly 
Premium  column. 

Portion  of  Renewal  Premium  Charge-book  adapted  for 

Quarterly  Cases. 

January,  April,  July,  October. 


Current 

Four  times 

Dates  when  Premium  Paid. 

Quarterly 
Premium. 

Quarterly 
Premium. 

1898     1899 

1900 

1901 

A.  B.    .        • 

—  — 

CD.. 

i 
1 

1 

1 

Wrftten-off  Book. 

All  policies  which  go  off  the  books  are  entered  here,  and  a 
chronological  record  of  these  is  thus  furnished,  Cancelments 
naturally  divide  themselves  into  a  number  of  well-marked  sections. 
The  Written-off  Book  may  therefore  be  divided  as  follows  > — 

1 .  Claims  by  Death ; 

2.  Claims  by  Survivance ; 

3.  Surrenders; 

4.  Forfeitures; 

5.  Eisks  Expired ; 

6.  New  Policies  not  taken  up ; 

7.  New  Policies  Cancelled  for  others ;  and 

8.  Policies  Revived. 

With  corresponding  divisions  for  Reassurances. 
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The  only  columns  which  seem  to  call  for  remark  are — 

F«*r  of  Birth, — This  is  inserted  here  so  that  where  the  policies 
are  for  mortality  experience  purposes  classified  according  to  years 
of  birth,  the  reference  to  the  proper  year  may  be  got  at  a  glance. 

Page  of  Premium  Charge-book  and  Policy  Register. — The  writing- 
off  in  these  books  is  done  from  the  Written-off  Book,  and  the 
pages  are  inserted  here  for  reference  and  also  to  show  that  the 
operations  have  been  carried  out. 

An  extra  column  may  be  provided,  so  that  where  a  forfeited 
policy  has  a  surrender  value  this  may  be  entered  and  duly  initialled 
by  the  actuary.  From  this  column  these  values  are  carried  to  a 
record  which  should  be  kept  of  Unclaimed  Surrender  Values,  con- 
taining the  details  of  the  total  standing  against  the  account  of 
that  name  in  the  principal  ledger. 

It  may  seem  incongruous  to  insert  Revived  Policies  in  a 
Written-off  Book,  but  the  cases  are  so  few  in  number  that  it 
would  be  absurd  to  keep  a  book  for  them  alone,  and  besides  they 
are  less  likely  to  escape  notice  when  recorded  in  a  book  which  is 
in  constant  use. 

Nothing  must  be  entered  in  the  Written-off  Book  unless  the 
"Benefit"  side  of  the  policy  goes  entirely  off  the  books.  It  is 
necessary,  therefore,  to  have  another  day-to-day  record  of  what 
may  be  called  alterations.     This  is  provided  in  the 

Alteration  Book. 

Like  the  Written-off  Book,  it  also  may  be  conveniently  spaced 
off  into  sections,  though  fewer  subdivisions  are  here  required. 
Thus  we  have — 

(1)  Alterations  in  general,  which  embrace  everything  except 

(2)  Transfers  from  one  class  to  another,  and 

(3)  Transfers  from  one  Agency  to  another ; 

with  corresponding  divisions  for  Reassurances. 

1.  Alterations, — Take,  for  example,  a  change  from  yearly  to 
quarterly  premiums.  The  yearly  premium  is  entered  in  "  Premium  " 
column  under  "Written-off,"  and  the  quarterly  premium  in  the 
** Premium"  column  under  " Written-on."  The  increase,  being 
the  difference  between  these  two  columns,  will  be  posted  from 
the  Alteration  Book  into  the  Additions  to  Premium  column  in 
the  Policy  Register.  The  yearly  premium  will  be  written  off  the 
Renewal  Premium  Charge  Book,  and  the  quarterly  premium  will 
be  entered  in  the  proper  months.  In  all  cases,  whatever  the 
alteration,  the  existing  premium  must  be  entered  in  the  Premium 
Column  in  the  Alteration  Book.  Sum  Assured  and  Bonuses  are 
not  to  be  entered  unless  they  too  are  being  altered.  For  example, 
if  bonuses  are  surrendered,  the  rest  of  the  policy  remaining  the 
same  as  before,  the  amount  of  bonuses  surrendered  will  go  into  the 
column  "Bonuses  "  in  the  Alteration  Book. 
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s  from  one  dan  to  another — e.g.  a  change  from  an 
ordinary  Whole  of  Life  Policy  to  an  Endowment  Assurance. 

Some  may  prefer  to  treat  the  following  cases  as  simple  altera- 
tions, merely  writing  off  the  premiums  and  leaving  the  policies  in 
their  original  class.  I  refer  to  Limited  Payment  Policies — either 
when  payments  are  discontinued  before  the  premiums  are  all  paid, 
ot  when  the  premiums  are  exhausted.  There  are  advaiitagea, 
however,  to  be  gained  by  treating  them  as  Transfers  to  the  proper 
paid-up  class.  That  is  to  say,  writing-off  sum  assured,  bonus, 
and  premium,  in  the  original  claes,  and  writing-on  sum  assured 
and  bonus  only  among  the  paid-up  policies.  The  great  advan- 
tage of  this,  although  it  certainly  gives  a  little  more  labour  at  the 
time,  is  that  at  a  valuation,  when  it  is  desired  to  value  the  paid-up 
policies  along  with  those  by  uniform  premium  payable  during  life, 
the  method  now  described  gives  the  whole  of  the  paid-up  policies 
in  one  group. 

3.  Transfers  from  one  Agency  to  another.  —  As  the  premium 
written- on  must  be  the  same  as  that  written -off,  it  is  not 
necessary  to  enter  the  premium  in  more  than  one  column  ia 
the  Alteration  Book.  In  the  Renewal  Premium  Charge  Book 
alterations  of  this  nature  are  made  by  writingH3ff  in  full  in 
the  one  Agency  and  writing-on  in  the  other.  In  the  Policy 
Register  and  in  the  Numerical  Index  the  alteration  is  made  by 
simply  ruling  through  the  old  and  inserting  the  new  Agency. 

Starting  with  the  business  in  force  at  the  beginning  of  the  year, 
if  we  add  the  new  policies  issued  during  the  year,  deduct  the 
cancels,  and  for  alterations  add  the  "written-on"  columns  and 
deduct  the  "  written-off,"  we  ought  to  get  what  is  on  the  books  at 
the  close  of  the  year.     Thus : — 


Bnsinesi  in  force  at  Ist  Jsnumry, 

Add  New  Bosineu  m  per  New 

Policy  Register,  . 


BiuineM  ID  force  at  31  December, 
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Annual  Balance  of  Renewal  Premium  Charge  Books. 

Before  this  is  attempted  it  is  essential,  in  the  first  place,  that 
all  the  new  policies  issued  during  the  year  be  entered,  all  the 
cancels  written-off,  and  all  the  alterations  made ;  and  in  the  second 
place,  that  all  these  entries  be  compared  with  the  New  Policy 
Register,  the  Written-off,  and  Alteration  Books.  In  order  to 
combine  the  various  sections  in  which  the  premiums  are  entered 
in  the  Charge  Books,  the  total  of  each  section  must  be  entered  in  a 
sheet  or  book  and  summed.  We  should  have  the  total  separately 
for  each  Agency  of  the  following : — 

1.  Charge  at  beginning  of  year. 

2.  Written-on  during  year. 

3.  Written-off  during  year. 

4.  Charge  at  end  of  year. 

We  might  of  course  make  a  separate  list  for  each  of  these,  but 
this  would  involve  unnecessary  repetition  of  the  name  of  the 
Agency.  Besides  saving  this  labour,  the  following  plan  has  other 
obvious  advantages : — 


Name  of 
Agency. 


Cliarge  on 
1  Jan. 


Written 
On. 


Written 
Off. 


Increase. 


Decrease. 


Charge  on 
31  Dec. 


We  have  thus  in  columnar  form,  which  lends  itself  readily  to 
summation,  the  separate  totals  specified  above.  The  Charge  on 
1st  January  is  the  fixed  starting-point,  its  total  constituting  the 
premium  income  on  the  books  at  the  beginning  of  the  year.  The 
next  column  should  agree  with  the  total  of  the  New  Business  for 
the  year,  plus  the  Written-on  column  of  the  Alteration  Book  and 
Revivals,  if  any.  The  next  column  should  agree  with  the  total 
of  the  Written-off  Book,  and  the  Written-off  columns  of  the 
Alteration  Book.  Then  follow  the  Net  Increase  or  Decrease 
during  the  year,  which,  added  or  deducted  from  the  Charge  on 
1  st  January,  will  give  the  Charge  on  31st  December.  This  last 
column  should  then  be  collated  with  the  Premium  Charge  Book 
totals  at  the  end  of  the  year,  and  if  they  agree  the  Balance  is  an 
accomplished  fact.  The  summations  in  the  Charge  Books  which 
up  till  now  have  only  been  made  in  pencil,  can  be  inserted  in  ink. 
That  is  to  say,  the  new  entries  must  be  summed  on  to  what  was 
in  force  at  the  beginning  of  the  year — the  Written-off  column 
must  be  summed  and  ruled-off  and  its  total  deducted  from  the 
current  premium  column.  The  net  result  should  be  marked  in 
front  1/1/.  ..  so  as  to  show  where  the  new  year  starts.     While 
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that  at  any  time  an  inspection  of  the  books  will  show  it  at  a 
glance. 

The  various  Agents'  Debit  Notes  should  be  written  in  copying- 
ink,  and  a  press  copy  of  them  taken  in  case  it  should  be  necessary 
to  refer  to  them.  For  the  Head-office  cashier  the  debit  should 
be  entered  in  a  book  kept  for  the  purpose — **  Head-office  Beneical 
Premiums:' 

Renewals  Address  Book. 

The  notices  for  renewal  premiums  may  be  despatched  at  the 
beginning  of  each  month,  or  preferably  once  a  week — say  on 
Wednesday — for  all  premiums  due  from  the  following  Sunday  to 
Saturday  inclusive.  The  latter  plan  has  the  obvious  recommenda- 
tions of  better  distributing  the  work,  and,  in  addition,  of  issuing 
the  notices  nearer  the  due  dates. 

By  recording  them  in  a  separate  book  the  Premium  Charge 
Book  is  relieved  of  all  addresses ;  and  owing  to  the  large  space 
which  can  be  left  for  the  purpose  in  an  Address  Book,  changes 
can  be  easily  and  clearly  recorded. 

The  Address  Book  should  be  divided  by  a  thumb  index  into 
thirty-one  divisions,  one  for  each  day  of  the  month.  The  day  of 
the  month  entered  in  one  of  the  monthly  columns  indicates  the 
month  of  renewal.  The  notices  will  be  written  from  the  receipts 
themselves,  and  in  this  way  no  notice  can  go  for  a  premium  which 
may  have  been  paid  before  the  due  date. 

Sundry  Debits. 

While  all  renewals  which  are  issued  in  the  regular  course  are 

debited  from  the  Premium  Charge  Book  and  also  marked-up  there 

when  accounted  for,  we  have  to  make  provision  for  cases  out  of 

the  usual  course,  and  these  we  may  describe  as  Sundry  Debits. 

A  note  of  all  new  policies  despatched  may  also  be  kept  in  a  book 

with  this  title,  and  if  this  is  done  two  divisions  can  be  kept  for 

each  Agent — one  for  new  policies,  and  the  other  for  odd  renewals. 

Any  further  divisions  that  may  be  desired   can  be  added — e,g. 

interests,  instalments,  rents,  etc. — but  we  are  only  concerned  with 

premiums.    Under  the  heading  "  New  Policies  "  the  first  premiums 

ou    all  new  policies  sent  to  the  Agent  for  collection  should  be 

entered,  and  when  accounted  for  either  as  paid  or  as  not  taken 

up,  this  should  be  noted.     Under  the  heading  "  Renewals,"  every 

renewal  receipt  sent  to  the  Agent  for  collection,  not  included  in 

the  ordinary  monthly  summary,  should  be  entered.     For  instance, 

suppose  a  receipt  has  been  returned  unpaid,  and  the  assured  wishes 

— some  months  later — to  revive  the  policy,  the  unpaid  receipt 

must  be  issued  anew  and  must  be  passed  to  the  Agent's  debit. 
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This  could  be  done  directly  into  the  Agents'  Ledger  each  time 
such  a  transaction  occurred,  but  it  is  much  more  convenient  to 
make  an  intermediate  entry  in  the  manner  above  described.  It 
keeps  a  record  of  the  transaction,  it  enables  the  payment  to  be 
marked  up  when  made,  and  it  shows  what  the  sundry  outstand- 
ings consist  of  at  the  end  of  the  quarter  when  these  come  to  be 
made  up.  While  these  odd  payments  are  thus  to  be  marked  up 
in  Sundry  Debits,  it  must  not  be  forgotten  that  to  keep  the 
Premium  Charge  Books  right  the  fact  of  the  premium  having 
eventually  been  paid  must  be  noted  there  also.  If  this  is  not  done 
the  policy  will  stand  in  the  Premium  Charge  Book  as  lapsed.  All 
danger  of  such  a  mistake  will  be  securely  guarded  against  if  the 
renewal  section  of  the  Sundry  Debits  is  periodically  gone  over  to 
see  that  all  payments  noted  in  it  have  been  carried  into  the  proper 
Premium  Charge  Book.  The  other  danger  of  marking  off  as  paid 
in  the  Premium  Charge  Book  a  premium  which  is  not  in  the 
regular  monthly  debit,  and  for  which  no  debit  has  ever  been  made 
in  the  Sundry  Debits,  can  be  guarded  against  by  going  over  the 
"Details  of  the  Written-off ''  above  referred  to,  and  making  sure 
that  no  premium  included  in  these  deductions  has  been  marked  off 
as  paid  unless  it  has  actually  come  through  the  Sundry  Debits 
Book.  If  these  points  are  kept  in  view,  then  they,  taken  along 
with  the  reconciliation  which  is  made  month  by  month  when  the 
charge  is  being  made  up,  and  wit}i  the  further  fact  that  the 
amounts  in  the  Premium  Charge  Books  at  the  end  of  the  year  are 
balanced  with  the  amounts  at  the  beginning  of  the  year,  provide 
all  the  check  that  seems  necessary.  To  make  assurance  doubly 
sure,  an  elaborate  statement  showing  the  reconciliation  of  the 
premiums  charged  with  those  received  may  be  made  up,  but  I  do 
not  see  any  advantage  to  be  gained  by  this. 

It  will  be  observed  that  the  Premium  Charge  Books  are  described 
as  Renewal  Premium  Charge  Books.  The  reason  of  this  is  that 
the  payment  of  the  first  premium  is  not  recorded  in  them,  except 
indirectly.  Thus,  there  are  provided  columns  for  marking-up  the 
premiums  for  the  various  years.  The  first  and  main  portion,  as 
a  rule,  of  an  Agent's  Account  will  consist  of  old  policies.  Follow- 
ing them,  new  policies  will  from  time  to  time  be  added.  Take  the 
case  of  a  policy  issued  by  yearly  premiums  in  March  1898.  The 
first  renewal  will  be  due  in  March  of  the  following  year.  If,  when 
entering  the  policy  in  the  Renewal  Premium  Charge  Book,  we 
draw  a  line  from  the  right  of  the  premium  column  to  the  left  of 
the  1899  payment  column,  we  indicate  that  no  premium  is  charge- 
able through  the  Renewal  Premium  Charge  Book  until  that  year. 
In  the  case  of  quarterly  policies,  care  must  be  taken  to  make  sure 
that  the  first  premium  has  been  paid  before  the  second  is  charged, 
as  even  although  the  books  of  the  Office  are  well  up  to  date  it  may 
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happen  that  a  not  taken  up  case  may  not  have  got  the  length  of 
being  actually  written-ofif  within  the  quarter. 

Arrangements  for  Receipt  of  Premium  Income. 

Assuming  that  the  Agents  have  been  furnished  with  receipts 
for  collection,  and  that  these  have  been  paid  to  them,  we  must 
look  at  the  provision  to  be  made  for  conveniently  recording  the 
fact  of  the  payments  in  the  Head-office  and  Branch  books.  We 
assume  that  the  debit  notes  sent  to  the  Agent  and  returned  by 
him  contain  two  columns  —  one  in  which  the  premiums  to  be 
accounted  for  by  him  are  entered,  and  the  other  for  recording  the 
manner  in  which  he  does  accoimt  for  them.  When  an  Agent's 
remittance  is  received  at  Head-office,  it  must  first  be  passed 
through  the  Cash  Book.  This  may  either  be  done  in  detail — that 
is  to  say,  every  premium  in  the  account  may  be  detailed  in  the 
Head-office  Cash  Book  on  the  one  side,  and  the  commission  and 
charges  entered  on  the  other, — or  merely  the  net  remittance  may 
be  entered  in  a  column  provided  for  that  purpose.  The  latter  is, 
I  think,  the  preferable  plan.  It  confines  the  Cash  Book  to  the 
function  which  its  name  indicates  that  it  performs,  and  does  not 
load  it  with  details  that  are  more  suitably  and  naturally  recorded 
in  the  Agents'  Day  Book. 

In  the  case  of  Branches,  I  would  recommend  that  without  detail- 
ing the  premiums  collected  by  an  Agent  the  gross  amount  of  them 
should  be  entered  in  their  Cash  Book  and  the  commission  and 
charges  on  the  other  side  in  columns  provided  for  the  purpose. 

In  both  Head-office  and  Branches  the  use  of  a  subsidiary  book, 
entitled 

Premiums  Received  at  Head-office  (or  Branch), 

for  recording  the  payment  of  premiums  received  direct,  will  be 
found  a  great  convenience.  It  allows  the  premiums  to  be  entered 
at  the  moment  of  payment,  keeps  them  separate  from  all  other 
receipts,  allows  them  to  be  carried  in  one  entry  at  the  end  of  the 
day  to  the  principal  Cash  Book,  relieving  it  daily  of  numerous 
entries  which  otherwise  would  swell  its  receipt  side.  It  also 
allows  the  marking-up  of  the  payment  of  premiums  to  be  done 
without  the  use  of  the  principal  Cash  Book  at  all.  By  introducing 
a  Commission  column  the  book  can  be  made  still  more  useful.  If 
this  is  done,  the  receipt  of  the  premium  and  the  payment  of  com- 
mission will  be  recorded  side  by  side,  the  total  of  the  commission 
for  the  day  being  carried  to  the  principal  Cash  Book  in  like  manner 
to  the  premiums.  It  is  assumed  that  the  commission  will  be  paid 
at  the  same  time  as  the  premium  is  received.  This  is  not  always 
the  case,  however,  and  the  exceptions  are  troublesome,  especially 
VOL.  IV.  K  3 
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if  the  commission  lies  over  for  any  length  of  time.  To  obviate 
this  it  will  be  well  to  introduce  a  column  in  the  subsidiary  book 
for  Commission  credited.  In  this  way  it  will  be  made  certain 
that  no  one  is  deprived  of  any  commission  due  to  him,  and,  on  the 
other  hand,  that  no  commission  is  twice  paid.  To  complete  the 
credit  for  the  commission  it  will  be  necessary  to  post  the  entries 
in  the  "  Commission  credited  "  column  to  accounts  to  be  opened 
for  the  persons  to  whom  it  is  due.  When  payment  of  these  com- 
missions is  made  they  will  appear  in  the  Cash  Book  under  the 
heading  "  Commissions  due,"  and  from  the  Cash  Book  they  will 
be  posted  to  the  debit  of  the  Agents.  If  these  accounts  are  gone 
over,  say,  at  the  end  of  the  year,  the  balances  can  be  accounted  for 
to  the  Agents.  In  this  way  commission  can  be  kept  straight,  and 
no  belated  claims  for  it  can  crop  up.  It  may  seem  almost  super- 
fluous to  add  that  in  the  first  instance — i.e.  when  the  premium  is 
received — "  Commission  "  must  by  a  Day  Book  entry  bo  debited, 
and  "Commission  due"  credited  with  the  unpaid  Commission. 
So  far  as  Head-office  is  concerned,  the  subsidiary  Premium  Cash 
Book  will  always  be  in  evidence  to  speak  for  itself;  but  the 
Branches  must  send  to  Head-office,  along  with  the  copy  of  their 
Cash  Book,  a  copy  of  the  subsidiary  Premium  Cash  Book  if  the 
plan  above  suggested  is  adopted  by  them. 

Agents'  Day  Books  and  Ledger, 

Having  provided  for  the  proper  premiums  being  charged,  and 
for  a  record  of  the  receipt  of  the  premiums  by  the  Office,  we  have 
now  to  make  certain  that  all  the  premiums  for  which  Agents  be- 
come responsible  are  duly  accounted  for  by  them.  It  would  be 
quite  possible  to  satisfy  ourselves  that  at  any  given  date  all 
premiums  charged  were  either  paid  or  returned  or  outstanding  if 
we  kept  nothing  more  than  a  General  Agency  Account  in  the 
principal  Ledger — debiting  this  account  and  crediting  premiums, 
and  vke  versa.  To  do  so,  however,  would  involve  the  treatment 
in  one  mass  of  all  the  premium  income  of  the  office,  no  matter  how 
large  that  might  be,  and  no  matter  how  many  channels  it  might 
come  through.  The  most  satisfactory  plan  is  to  open  in  an  Agents' 
Ledger  an  account  for  each  Agent,  and  debit  him  with  what  is 
sent  to  him  for  collection,  and  credit  him  when  he  accounts  for 
the  amount  so  debited.  The  General  Agency  Account  in  the 
principal  Ledger  will  be  a  condensation  of  these  individual  Agents' 
Accounts,  and  will  be  in  fact  the  counterpart  of  the  great  agency 
system  of  the  office.  If  we  can  so  analyse  all  the  month's  trans- 
actions that  we  can  once  a  month  debit  and  credit  the  General 
Agency  Account  simply  with  the  totals  of  each  of  the  various 
kinds  of  debits  and  credits  made  to  the  individual  Agents  during 
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the  month,  we  are  at  once  furnished  with  the  means  of  making 
the   converse   entries   for  these   totals   in   the   proper  principal 
Accounts.     The  manner  in  which  the  items  are  collected  and  sum- 
marised is  as  follows : — 
We  shall  hegin  with  the 

Agents*  Debit  Day  Book. 

In  it  are  recorded*  not  only  the  debits  made  in  advance,  but 
also  the  various  odd  items  of  receipt  which  cannot  be  foreseen  and 
which  must  be  passed  to  the  debit  of  the  Agent  after  he  has  actu- 
ally received  the  money  and  passed  it  through  his  account. 

The  main  feature  of  the  Day  Book  now  referred  to  is  its 
columnar  form — the  large  number  of  columns  provided  performing 
the  great  service  of  automatically  classifying  the  transactions  so 
that  the  total  of  the  various  columns  gives  the  amount  with  which 
General  Agency  Account  is  to  be  debited  for  the  month  and  the 
proper  Ledger  Account  credited. 

The  "  Summary  of  Renewal  Premiums  Debited  to  Agents  "  is  so 
planned  that  the  posting  to  the  separate  Agents*  Accounts  can  be 
done  directly  from  it,  and,  therefore,  only  the  total  need  be  entered 
in  the  Day  Book,  thus : — 

Jan.  1.         Various  Agents.         Renewals  for  January.  £ 

(The  amount  being  entered  in  the  Renewal  Premium  column.) 

Once  a  month,  or  oftener  if  preferred,  an  abstract  should  be 
made  of  the  entries  in  the  Register  of  Policies  Issued  and  the 
necessary  debits  made  from  that  abstract  in  the  Day  Book.  If 
this  abstract  is  made  in  a  book  which  is  a  permanent  record  of, it, 
the  details  may  be  omitted  from  the  Day  Book,  but  if  not,  each 
policy  should  be  detailed  there. 

All  odd  premiums  for  which  receipts  are  issued  for  collection 
are  entered  when  despatched  in  the  Sundry  Debits  Book  under  their 
proper  Agency.  At  the  end  of  the  month  the  entries  should  be 
summed  and  the  totals  carried  to  the  Day  Book.  No  receipt  or 
policy  is  to  be  issued  without  being  duly  entered  against  the 
Agent  into  whose  hands  it  passes.  Similarly,  no  receipt  or  policy 
should  be  returned  by  an  Agent  without  his  being  at  once  credited 
with  such  return.  A  record  of  these  returns  is  kept  from  day  to 
day  in  the  Returned  Receipt  Book.  From  it  an  abstract  is  made 
monthly  of  those  applicable  to  each  Agent,  and  the  corresponding 
credits  made  in  detail  in  the  Agents*  Credit  Day  Book.  As  in 
the  case  of  the  debits  of  new  policies,  the  question  of  entering  the 
details  of  these  credits  in  the  Journal  will  depend  upon  whether 
the  abstract  is  made  in  a  book  which  will  preserve  a  permanent 
record  of  them. 

It  will  be  observed  that  reference  is  being  made  to  the  debit  in 
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idvance  of  premiums  only.  The  samo  principis  can  be  made  to 
embrace  anj  other  transactions  which  the  managcmenb  of  any 
larticnlar  office  may  deem  desirable.  The  scope  of  this  paper  is, 
lowever,  limited  to  premium  and  policy  records.     When  wo  come 

0  joumaliee  t)ie  actual  cash  transactions  from  the  Head-otfice 
'asU  Book,  the  Head-office  Agents'  Accounts,  and  the  Branch 
Iccounta,  we  have  to  bear  in  mind  that  we  have  debited  premiums 
D  advance.  The  Premium  column  on  the  Dr.  side  of  the  account 
Qust  therefore  be  omitted  from  the  journalising,  otherwise  wo 
hould  be  passing  its  total  twice  to  the  Agents'  Debit. 

In  Llie  forms  of  Agents'  Dr.  and  Cr.  Day  Books  given,  columns 
.re  intended  to  be  provided  for  the  transactions  which  are  of 
ttost  frequent  occurrence.  The  items  for  which  no  column  exist 
rill  be  entered  in  the  Miscellaneous  column,  the  details  being 
;iven  in  the  space  provided  on  the  left  side  of  the  folio.  With  a 
■iew  to  entry  in  the  Day  Books,  an  abstract  of  the  Head-office 
'ash  Book  and  Branch  Accounts  will  be  made  up  onco  a  month 
or  oftener).  The  Day  Books  will  be  summed  once  a  month — the 
otals  of  the  various  columns  giving  the  amounts  to  be  carried 
hroiigh  the  principal  Journal  to  the  credit  of  the  respective 
iCcounts  and  to  the  debit  of  General  Agency  Account,  and  vice 
ersa,  the  only  column  requiring  analysis  before  being  thus  jour- 
mlised  being  the  Miscellaneous  column. 

If  the  Agents'  Day  Book  is  kept  in  sections — one  for  each  Branch, 
te. — the  simple  combination  of  the  twelve  monthly  totals  will  give, 

1  a  very  convenient  way,  an  analysed  siimmaiy  of  the  trunsactiona 
t  each  Br.tncli  for  the  year.  By  keeping  these  divisions,  also,  the 
ntries  in  the  Agents'  Ledger  are  reduced  to  the  minimum  of  one 
)r.  and  one  Cr.  entry  a  month.  For  the  monthly  entry  in  the 
irincipal  Journal  the  totals  can  be  brought  together, 

A  Returned  Receipt  Book 

hould  be  kept  so  as  to  keep  a  record  of  all  policies  and  receipts 
eturned.  The  proper  credits  and  markings  in  the  Office  books 
'ill  be  made  from  the  Returned  Receipt  Book,  and  a  note  put  in 
-  that  what  is  needful  has  been  done.  If  the  Book  is  made  to 
:  record  of  the  return  of  Interest,  etc..  Recei 
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balance  be  periodically  struck.  In  this  case  the  most  suitable 
arrangement  is  to  balance  once  a  quarter.  The  starting-point  will 
be  the  balance  at  the  debit  in  the  principal  Ledger  of  '^  General 
Agency  Account"  The  details  of  this  debit  balance  will  be  found 
in  the  various  accounts  for  "Head  Office,"  "Head  Office  Agents," 
and  "Branches"  in  the  Agents'  Ledger.  The  balance  at  the 
debit  of  London  Branch,  e.g.,  will  consist  of — 

1.  Balance  in  hand  (or  in  bank); 

2.  Outstanding  Premiums ; 

3.  Other  outstandings  (if  any), 

at  the  beginning  of  the  quarter,  and  the  balance  at  the  debit  of 
London  at  the  end  of  the  quarter  will  be  made  up  of  the  corre- 
sponding balance  in  hand  and  outstandings.  As  above  explained, 
the  premiums  have  been  duly  debited  from  time  to  time  to  the 
Branch,  and  the  Accounts  have  been  analysed  on  receipt  and 
passed  through  the  Day  Book  to  the  Branch  Account  in  the  Agents' 
Ledger.  Assuming  that  no  mistake  of  any  kind  has  been  made 
during  the  quarter,  the  balance  should  come  out  whenever  the 
entries  in  the  Agents'  Ledger  and  Lists  of  Outstandings  are  com- 
plete. Mistakes  of  one  kind  or  another  are,  however,  almost 
certain  to  occur,  and  a  great  recommendation  of  the  system  now 
described  is  that  it  enables  a  mistake  to  be  localised,  and  thus 
absolutely  minimises  the  labour  involved  in  its  discovery,  and 
prevents  the  evils  which  its  non- detection  might  entail. 

The  outstandings  do  not  necessarily  include  all  the  receipts  in 
the  Agents'  hands,  but  only  those  with  which  they  have  up  to  the 
end  of  the  quarter  been  debited.  Thus  at  Slst  December  the 
January  receipts,  although  sent  away  in  December,  and  the  neces- 
sary particulars  retained  to  make  the  proper  debit,  are  not  passed 
through  the  Agents'  Day  Book  until  1  st  January,  and  consequently 
are  not  treated  as  outstanding  at  Slst  December.  The  two  follow- 
ing species  of  transaction  require  exceptional  treatment : — 

1.  Premiums  due,  say,  in  January,  but  paid  in  the  October 
preceding.  These  must  be  debited  (through  Sundry  Debits  and 
Agents'  Dr.  Day  Book)  in  October. 

2.  Premiums  due  in  January,  included  in  regular  debit  for 
January  but  paid  in  December.  To  this  extent  the  Agent  will 
have  accounted  for  premiums  before  he  has  been  debited  with 
them.  The  best  way  to  treat  such  cases  is  simply  to  show  their 
amount  as  a  difference  over-paid  at  the  end  of  the  quarter,  and 
required  to  square  the  Account  in  the  Agents'  Ledger  with  the 
Balance  in  the  Agents'  hands. 

It  may  be  added  that  Lists  of  Outstandings  at  the  end  of  each 
quarter   should    be   made   up  at   Head-office,   and   similar  lists 
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furnished  by  each  of  the  Branches,  the  two  being  collated  and  any 
discrepancies  investigated. 

Let  us  suppose  the  balance  has  not  come  out  at  the  first  trial. 
We  must  see  what  steps  are  necessary  to  discover  where  the  error 
lies.  In  the  first  place,  as  each  Agency  is  treated  quite  indepen- 
dently, it  is  not  necessary  to  look  at  anything  outside  the  Agency 
in  order  to  find  any  particular  mistake.  The  whole  Quarterly 
Balance  may  thus  be  much  more  quickly  got  out  than  if  all  had 
to  be  dealt  with  in  mass.  As  many  assistants  as  are  available 
can  be  put  on  the  work,  each  dealing  with  a  particular  group  of 
accounts.  Another  very  important  feature  of  the  system  is  that 
not  only  the  original  performing  of  the  various  parts  of  the 
quarter  s  work,  but  also  the  checking  of  these,  can  be  kept  up  from 
day  to  day.  In  this  way  the  work  entailed  at  the  actual  balance 
may  and  ought  to  be  reduced  to  a  minimum. 

The  sort  of  mistakes  likely  to  arise  are — 

1.  Wrong  amounts  may  be  debited  in  respect  of  the  ordinary 
renewals  sent  for  the  three  months.  The  debit  note  sent  to  the 
Branch  must,  before  being  despatched,  be  reconciled  with  the 
Premium  Charge  Book.  It  is  possible,  however,  that  by  a  clerical 
error  a  receipt  may  be  sent,  or  may  be  omitted  to  be  sent,  in  error. 
If,  when  this  is  rectified,  the  debit  note  is  simply  altered,  a  due 
note  of  the  alteration  must  be  taken. 

2.  Odd  receipts  may  be  sent  off  without  being  entered  in  Sundry 
Debits.  To  check  this,  the  copy  debit  notes  for  the  quarter  must 
be  gone  over. 

3.  Receipts  which  have  been  returned  may  not  have  been 
entered  in  the  Returned  Receipts  Book.  To  check  this,  the  letters 
from  the  Branch  must  be  gone  over. 

4.  Policies  originally  written  for  one  premium,  and  then  returned 
and  re- written  for  the  same  Number  with  the  same  or  an  altered 
premium,  are  troublesome.  Care  must  be  taken  that,  if  twice 
debited,  the  return  of  the  policy  in  its  first  form  is  duly  credited. 

5.  The  wrong  amount  may  have  been  accepted  in  payment  of  a 
premium,  and  this  fact  overlooked  when  the  marking-up  of  the 
account  was  being  done. 

6.  The  wrong  premium  may  have  been  marked-up  as  paid. 
The  comparison  of  the  two  lists  of  outstandings  will,  however, 
call  attention  to  cases  of  this  kind  as  well  as  to  cases  in  which  the 
marking-up  has  simply  been  omitted. 

Balance  Book — ^Agents'  Ledger. 

In  order  to  strike  the  quarterly  balance  of  the  Agents'  Ledger 
it  is  necessary  to  take  down  the  balance  on  each  Agent's  Account, 
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so  that  the  total  of  these  balances  may  be  got  in  order  to  see  if  it 
tallies  with  the  balance  of  the  General  Agency  Account.  While 
there  are  constant  changes  among  the  Agents,  yet  in  the  course  of 
a  year  they  are  not  so  numerous  as  to  necessitate  an  entirely  fresh 
list  of  the  names  being  written  out  each  quarter.  It  will  be  found 
very  convenient  to  use  a  book  of  the  following  form  in  which  to 
enter  the  balances.     It  is  designed  to  serve  for  one  year : — 


AOEMCV. 

Slst  March. 

80th  June. 

80th  Sept. 

Slst  Dec. 

Reassurance  Dr.  and  Cr.  Account. 

It  is  desirable  that  an  Office  should  know  how  it  stands  in 
regard  to  Reassurances  given  to  and  received  from  other  offices, 
and  this  can  be  readily  seen  if  the  particulars  be  shortly  entered 
in  a  book  of  the  form  given. 
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AT  HEAD  OFFICE. 
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Some  Suggestiofts  in  regard  to  Life  Office 
Accountings  including  inter  alia  an 
arrangement  of  the  American  Card 
System,  suitable  for  the  requirements 
of  British  Offices, 

[Rtai  before  the  Actuarial  Society  of  Edinburgh^  yd  February  1898.) 

Gentlemen, — It  is  with  feelings  of  diffidence  and  trepidation 
that  I  venture  to  address  you  to-night.     I  have  been  informed 
that  it  is  almost  impossible  to  write  a  paper  on  anything  new  in 
connection  with  Actuarial  matters,  as  everything  bearing  on  the 
theory  and  practice  of  Life  Assurance  has  already  been  written, 
read,  and  understood  by  all  those  interested   in   the   business. 
However,  although  nowadays  every  Actuarial  student  can  graduate 
a  Mortality  Table  in  about  three  different  ways,  and  can  run  off 
lists  of  the  Securities,  in  which  the  funds  of  an  Office  should  and 
should  not  be  invested,  with  reasons  as  to  their  choice  or  rejection, 
I  think  that  perhaps  in  the  department  of  Life  Office  Accounting 
there  are  still  a  few^suggestions  which  can  be  made.     I  allow  that 
the  subject  is  not  so  scientific  as,  say,  the  calculation  of  the  pro- 
bable future  profit  to  be  received  on  a  Beversion,  which  has  been 
bought  at  an  auction,  or  the  valuation  of  conflicting  interests  in 
a  Disentail.     I  am  also  afraid  that  Accounting  is  not  thought  of 
much  importance  by  Actuaries,  but  is  regarded  rather,  may  I  say, 
as  a  prosy,  though  easily  crammed  subject,  to  be  read  up  before 
examinations. 

Previous  Publications  on  the  subject, 

1.  I  have  only  come  across  two  complete  treatises  on  Life 
Office  Book-keeping  among  the  books  and  papers  with  which  I 
am  acquainted,  and  these  are  the  papers  by  Mr.  MacLauchlan 
and  Mr.  Smith  Nicol.  I  do  not  include  Dr.  Sprague's  valuable 
book  on  Life  Insurance  Accounts,  published  1874,  as  it  deals 
rather  with  results  than  methods  of  accounting. 

Mr.  MacLauchlan's  paper  is  the  well-known  classic  on  the 
subject.  Mr.  Smith  Nicolas  paper  gives  an  elaboration,  with 
variations,  of  the  system  propounded  by  Mr.  MacLauchlan.  Both 
gentlemen  really  advocate  one  and  the  same  system,  so  I  will  after- 
wards refer  to  it  as  the  Edinburgh  system.  I  have  been  fortunate 
enough  to  have  seen  Mr.  Smith  NicoVs  method  of  book-keeping  in 
practice,  when  auditing,  and  I  have  no  hesitation  in  saying  that, 
as  an  example  of  the  ordinary  British  many-columned  system,  it 
appears  to  me  to  leave  little  to  be  desired. 
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2.  I  however  hold  that,  as  every  Office,  or  nearly  every  Office,  is 
increasing  its  business  at  a  very  rapid  rate,  and,  as  the  Public  is  • 
more  and  more  feeling  the  necessity  for  Life  Assurance,  a  decided 
effort  should  be  made  by  all  to  still  further  simplify,  if  possible, 
the  practice  of  book-keeping.  On  the  other  hand,  as  the  cost  of  get- 
ting New  Business  is  also  unfortunately  increasing  rapidly,  methods 
of  checking  that  cost  should  be  elaborated.  In  the  calculation  of 
Premiums,  no  amount  of  trouble  has  been  spared  to  calculate  the 
Mortality  rate  correctly,  and  any  actuary  on  examining  a  table  of 
Office  Premiums  can  tell  how  much  of  each  is  theoretically  spent 
on  Mortality  ;  but  very  few  indeed  could  tell  exactly  how  much  of 
a  Premium  received  goes  in  commission,  rents,  salaries,  advertising, 
etc.,  in  the  first  year.  Each  Office  has  no  doubt  different  "  cost " 
rates,  but  that  is  the  very  reason  why  each  should  know  that  rate 
exactly.  I  do  not,  however,  propose  that  Offices  should  publish 
more  information  than  at  present  they  are  compelled  to  give  to 
the  Board  of  Trade,  nor  that  they  should  prepare  these  regula- 
tion Statements  in  any  special  manner. 


OBJECTS  TO  BE  ATTAINED. 

3.  The  system  of  book-keeping  suggested  in  the  paper,  which 
I  am  about  to  read  to  you  to-night,  has  been  arranged  with  a  view 
of  combining  the  most  modem  methods,  that  I  have  been  fortun- 
ate enough  to  see  in  America  and  at  home,  with  the  requirements 
of  British  Life  Offices. 

4.  As  Mr.  MacLauchlan  says  in  his  paper,  before  mentioned, 
which  is  considered  the  text-book  on  this  subject,  "  The  objects  to 
be  attained  by  Life  Assurance  Book- keeping  are  : — 

"(1)  To  afford  ready  information  as  to  the  financial  transactions 
of  the  Office  with  every  individual  with  whom  it  does  business, 
providing,  in  the  case  of  persons  with  whom  there  are  continuous 
business  transactions  and  periodical  settlements,  a  regular  account. 

"  (2)  To  record  fully  the  intromissions  of  the  Officials  with  the 
funds  of  the  Office. 

"  (3)  To  classify  the  various  transactions  of  the  Office  so  as  to 
produce  at  the  end  of  the  year  (a)  a  Bevenue  Account,  and  {V)  a 
Balance-Sheet  in  the  forms  prescribed  in  the  Life  Assurance 
Companies  Act,  1870,  with  such  further  details  in  the  case  of  each 
as  it  may  be  desired  to  place  on  record." 

To  these  must  be  added  (and  they  are  very  important) : — 

(4)  To  enable  the  Directors  or  at  least  the  Manager  to  know, 
with  full  particulars,  the  total  cost  of  New  Business  and  the 
expense  of  carrying  on  Old  Business. 

(5)  To  enable  the  Company's  Auditor,  without  inconvenience 
to  his  staff  or  that  of  the  Office,  to  make  a  thorough  audit  in  a 
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reasonable  time  \  and  besides,  the  system  should  be  such  that  the 
clerks  will  not  be  apt  to  make  mistakes,  and  when,  an  error  has 
been  made,  they  should  be  in  a  position  to  readily  notice  and 
quickly  locate  it. 

Note. — My  sagffested  fourth  object  Ib,  theoretically  speaking,  embodied  in 
Mr.  MacLauchlaPs  third  object ;  but  the  question  of  expenses  is  so  impor- 
tant that  I  consider  they  should  have  a  separate  clause  to  themselves.  The 
other  part  of  Mr.  MacLauchlan*s  third  clause  I  do  not  consider  so  much 
as  an  object  of  importance,  but  rather  as  a  necessity  or  requirement,  which 
mL^ht  be  stated  as  follows: — "To  classify  the  various  transactions  of  the 
Office,  so  as  to  produce  at  the  end  of  the  year,  without  any  work  having  to 
be  done  a  second  time,  the  regulation  Statements  of  the  British  Government, 
and  the  Government  of  any  other  State  or  Country  in  which  the  Office 
transacts  business." 


ANALYSIS  OF  KEVENUE. 

5.  Referring  to  Mr.  MacLauchlan's  third  object,  namely,  that  of 
producing  at  the  end  of  the  year  the  regulation  Statements  along 
with  such  further  details  as  it  may  be  desired  to  place  on  record,  I 
consider  that  items,  the  totals  of  which  are  to  be  exhibited  either 
publicly  or  privately  at  the  end  of  the  year,  should  be  kept  separate 
in  journals  and  subsidiary  books  and  ledgerised  in  separate  accounts 
during  the  year,  so  that  it  should  not  be  necessary  to  go  over  an 
account,  still  less  a  cash-book  or  journal  at  the  end  of  the  year 
and  make- therefrom  a  list  or  abstract  of  items  when  a  summary  is 
required.  The  fact  of  this  having  to  be  done  is,  generally  speaking, 
a  sign  of  bad  book-keeping. 

6.  In  the  system  I  am  about  to  show  you,  I  endeavour,  by  cut- 
ting down  all  unnecessary  work — such  as  that  of  writing  details 
twice — to  keep  separate  throughout,  without  making  the  book- 
keeping more  complicated,  a  great  many  classes  of  similar  items 
which  at  present  are  often  confusedly  jumbled  together. 

The  items  which  I  keep  in  separate  classes  are : — 

(1)  Premiums  which  are  divided  into  Single,  New  and 
Renewal,  and  again  into  Whole  of  Period  and  Limited. 

(2)  Commission  which  is  divided  into  that  on  New  Business 
and  that  on  Renewals,  and  again  into  that  on  Whole  Period  and 
Limited  Premiums. 

(3)  New  Business  done  is  divided  into  Profit,  Non  Profit,  and 
again  into  Whole  of  Life,  Temporary,  Endowment,  and  Double 
Endowment,  or  any  other  special  class.  Consideration  for  Annui- 
ties into  Single  and  Annual  Payments. 

NoTK. — Whole  of  Period  Premiums  are  intended  to  include  Pre- 
miums payable  during  the  whole  term  of  the  risk,  whether  they  be 
payable  under  ordinary  Whole  of  Life  Policies  or  Term  Assurances, 
but  not  to  include  Premiums  payable  under  Endowment  Assurance 
Policies.  "Limited  Premiums,"  on  the  other  hand,  are  intended 
to  cover  Premiums  payable  for  Endowments,  deferred  Annuities, 
and,  generally  speakiug,  Premiums  for  Assurances  which  have  a 
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banking  elsment.    The  divisioD  of  Premiuins  into  Whole  of  Period 
tuA  Limited,  of  (»une,  ii  ubitnrj.     Other  divisions  insy  Appear 
mon  sdvantageoue  to  you ;  but  I  do  not  think  it  is  desinble  to  o&ve 
more  than  two  diviuons. 
(4)    ExFSNBES    which    are    divided    into    (i)    Rants,    etc. ; 
(ii)  Salaries,  DirectorB*  Fees;  (iii)  Advertising;  (iv)  Stationery; 
(v)  Stamps,  etc. ;  (vi)  Legal  Expenses ;  and  again  into  those  applic- 
able to  Premiums  Collected  Statement,  TnsQrances  Paid  Statement, 
Investments  Made  Statement,  and  Interest  Collected  Statement. 

7.  All  the  above  classes  should  be  shown  in  each  Statement  for 
the  Branches  or  for  the  Head  OfSce,  or  far  the  Society  as  a  whole, 
except  in  the  cases  of  Expenses  in  Insurances  Paid  Statement,  In- 
vestments Made  Statement,  and  Interest  Collected  Statement,  which 
three  Statements  are  only  made  op  for  the  Society  as  a  whole. 

8.  My  object  is  to  check  exactly  the  cost  at  which  the  Branches 
bring  in  New  Business  and  carry  on  the  existing  Business,  and  to 
avoid,  if  possible,  Expenses  being  proportioned  among  Branches  at 
the  end  of  the  yesr  at  the  discretion  of  the  Head  Office  Accountant, 
who  then  may  make  mistakes  in  his  rough  estimates.  I  give  here 
copies  of  theStatemeuts  mentioned  above.  These  explain  themselves. 

9.  PREMIUMS  COLLECTED  STATEMENT 

FOR  EACH  BRANCH,   HEAD  OFFICE,  OB  THB  BOCIKTV   AS  A   WHOLE. 


Agouti'  Baluicei  at  the  begi&ntiig  L 
PremiumB  oatataudiog  at  do., 
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^■ 
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Do.,  Limite<l.  . 

aomi 

f^  mw,Wb. 

Pd.,      . 

Do.,  Ltd., 

Siagl*.     . 
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Single  PremiamR 
AnnuB]      Do., 

1 

CommimioTi — 
On  RenewaU,  Whole 

Period,  .  . 
Do.,  Limited,  . 
On     New     Biuinew, 

Whole  Period,   . 

Do.,  Limited,    .     . 

Oa  AnnuilicB,  Siagit 

Do.,      Auansl, 


Mxpautt— 
Rents,  eta.. 
Salaries       and 
Directors'  Feea 
Advertising,     . 
Stationery, 
Stamps,  etc.,    . 
8aiidriea,ifany, 


Balances  written  c 
Agents'  Bslanoeii 

end  of  year,    , 
Premiums  outstanding  nt 
Net  Pnmiwm  tttaipu,    . 
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!<>■       (SOCIBTY'S)  IN8UBAWCES  PAH)  STATEMENT. 


Rente,  etc 

Saluiea,  etc, , , 

liegd  Expeiuet,  £     ,  leu  AuignmcDt  Fees,  £    , 
Wml&VMTy, 


11.     (SOCIETY'S)  INVESTMENTS  MADE  STATEMENT. 


Invvtmenta  re&liaed. 


£  •  >  d 


Inveatmento  made,  . 
Policy  LoonB  granted, 
Nonforfeitable  debt*  co 
ttituted, 


Kenti,  etc,  . 
BklMriei,  Fee*,  etc. 
Legal  Expetuea,  . 
Sondrie*, 


£     *  d 
£     0  d 


12.  (SOCIBTY'S)  INTEREST,  ETC.,  RECEIVED  STATEMENT. 

'   £     I   d 
Aitetfl   at    beginning    of  Aaaet*  ftt  end  of  year, 


Interest  and  dividends, 
Feu-dotiea,  . 
On  Policy  loans,  . 
On  N.  F.  debte,   . 
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Chat  0/  OoUeetion— 
Benta,  etc, . 
Salaries,  etc. 
Other  expenses,    , 


£  \i  d 


True  Kates  o7  £xpsnbbs  and  Coumission. 

la  It  U  generally  agreed  th&t  the  ratios  between  fignres  ^ven 
in  a  Statement  of  Accounts  or  Statistics  are  more  instructive  than 


192^  Suggestions  in  regard  to  Life  Office  Accounting 

the  figures  themselves.  And  from  the  above  Statements  the 
following  very  instructive  ratios  which  ought  to  be  known  by  the 
Officials  of  every  company  may  be  readily  produced. 

1.  For  Head  Offices  and  each  Branch  and  for  the  Society  : 

As  regards  New  Business. 

(Premiums  payable  for  Whole  Period,  Limited  Term,  and  by  Single  Payment, 

taken  separately  and  also  together. ) 

Ratio  of  Commission  on  New  Business  to  amount  of  New  lousi- 
ness done. 

Do.  of  Commission  on  New  Business  to  New  Premiums. 

Do.  of  Expenses  applicable  to  New  Business  to  New  Business  done. 

Do.  of  Expenses  applicable  to  New  Business  to  New  Premiums. 

Do.  of  Commission  and  Expenses  applicable  to  New  Business  to 
New  Business  done. 

Do.  of  Commission  and  Expenses  applicable  to  NeW  Business  to 
New  Premiums. 

As  regards  Renewals, 

(Limited  and  Whole  of  Period  separate.) 

Ratio  of  Commission  on  Renewals  to  Renewal  Premiums  received. 
Do.  of  Expenses  applicable  to  Renewals  to  Renewal  Premiums. 
Do.  of  Expenses  and  Commission  applicable  to  Renewals  to 
Renewal  Premiums. 

Note. — With  regard  to  the  Premiums  Collected  Statement,  Commis- 
sion is  applicable  to  the  Premiums  charged,  less  cancelled,  during 
the  year ;  but  Expenses  are  applicable  to  the  Premiums  collected 
during  the  year.  This  is  not  quite  satisfactory.  Of  course,  the  true 
rate  of  Expenses  to  total  Premiums  actually  collected  can  be  de- 
duced from  the  Statement  as  the  necessary  figures  are  given  ;  but 
there  would  be  some  difficulty  in  making  up  these  rates  for  the 
Premiums  actually  collected  in  classes.  This  will  be  more  obvious 
when  we  come  to  the  Agents'  Accounts  and  other  Statements.  But, 
after  all,  such  refinements  are  not  really  necessary. 

As  regards  Annuities, 

Ratio  of  Commission  on  Annuities  granted  to  Consideration  for 
Annuities  granted. 

Do.  of  Expenses  on  Annuities  granted  to  Consideration  for 
Annuities  granted. 

Do.  of  Commission  and  Expenses  on  Annuities  granted  to  Con- 
sideration for  Annuities  granted. 

2.  For  the  Society  as  a  whole : 

Ratio  of  Expenses  applicable  to  Claims  paid,  Surrenders  granted, 
Bonuses  given  in  Cash  and  Annuities  paid,  etc.,  to  total  of  such 
sums  paid. 
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Do.  of  Expenses  applicable  to  Investments  made,  Loans  granted, 
etc.y  to  such  payments. 

Do.  of  Expenses  applicable  to  Interest  collected  to  Interest  col- 
lected. 

Allocation  of  Expenses. 

14.  Probably  it  may  be  said  that  it  would  be  very  difficult  to 
divide  so  many  similar  expenses  into  separate  classes  in  order 
that  they  might  be  charged  against  the  classes  of  transactions,  on 
account  of  which  they  had  been  incurred.  In  the  first  place  it 
would  be  necessary  to  open  an  account  for  each  class  of  each 
kind  of  expense.  It  then  may  be  contended  that  it  would  be 
difficult  to  post  an  item  of  expense  to  its  proper  account  or  to 
divide  it  correctly  among  several  accounts.  But,  on  the  other 
hand,  I  advocate,  that  several  kinds  of  expenses,  often  kept  in 
separate  accounts,  should  be  posted  together.  For  instonce, 
Inspectors  Fees'  could  be  put  in  with  Salaries  or  Commission  on 
Now  Business ;  office-cleaning,  coal  and  lighting,  directors'  lunches, 
etc.,  could  be  kept  together,  and  afterwards  divided  along  with 
Rents,  etc,  as  explained  below.  Telephone,  telegrams,  postage 
stamps,  etc.,  could  also  be  slumped.  Of  course  the  clerks  who  are 
responsible,  for  these  Expenses  would  in  any  case  keep  rough 
note-books  giving  full  particulars.  Besides,  by  means  of  an  *'  Out- 
lays Cash  Book"  (see  §  59)  a  great  deal  of  ledgerising  can  be 
avoided  without  slumping  similar  classes  of  expenses. 

15.  As  regards  dividing  one  item  among  several  expense 
accounts,  I  think,  when  you  consider  Expenses  as  a  whole,  you 
will  find  that  there  are  no  great  difficulties  to  contend  with.  Be- 
sides, to  thoroughly  keep  count  of  expenses,  one  may  consider 
them  as  divided  into  two  classes,  namely,  '*  constant "  and  ^  vari- 
able." The  former  do  not  require  so  much  attention  as  the  latter. 
The  Constant  Expenses  are  not  always  easily  apportioned,  but 
this  does  not  much  matter,  provided  they  are  apportioned  on 
the  same  principles  each  year.  Fortunately,  the  Variable  can 
generally  be  easily  debited  against  the  items  of  Revenue,  on 
account  of  which  they  have  been  incurred.  For  instance,  "  Rents, 
etc./'  which  are  constant,  should  be  mostly  charged  against  New 
Business,  and  might  be  debited  as  follows :—  New  Business  60%, 
Renewals  20%,  Insurances  paid  10%,  and  Interest  collected 
10%.  This  of  course  is  an  arbitrary  division.  Nearly  all  the 
other  items  of  expenditure  are  variable,  but  can  be  posted  direct  to 
the  Accounts  in  which  they  appear  at  the  end  of  the  year.  Thus 
all  advertising,  show-cards,  prospectuses,  policy  forms,  stamps,  and 
doctors'  fees  should  be  among  the  expenses  charged  against  New 
Business  from  the  outset 

The  account  of  the  Society's  Solicitor  can  be  readily  divided 
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between  Expenses  applicable  to  Insurances  paid  and  Investments 
made.  Clerks'  and  Inspectors'  salaries  can  be  readily  divided 
among  the  Expense  accounts  according  to  the  work  to  which  most 
of  their  time  is  given. 

Pensions  payable  to  retired  members  of  the  staff  may  be  for 
purposes  of  comparison  deducted  from  Interest,  etc.,  received. 

16.  The  result  of  dividing  expenses  on  these  lines  would  pro- 
bably be  that  the  cost  of  New  Business  would  be  found  to  be  larger 
than  is  generally  supposed,  but  the  Officials  might  find  means,  if 
they  had  full  particulars  before  them,  of  keeping  this  cost  from 
getting  larger  every  year,  as  it  tends  to  do  at  present. 

One  could  readily  notice  when  the  Expenses  of  a  Branch, 
mortality  being  considered,  were  more  than  the  New  Premiums 
received  through  that  Branch  were  worth. 

Bear  in  mind  that  I  do  not  for  a  moment  suggest  that  these 
Statements  and  Bates  should  go  any  further  than  the  Directors, 
unless  the  latter  specially  wish  them  published,  which  is  unlikely. 

17.  It  would  be  better  indeed  if  a  Profit  and  Loss  Account  could  be 
made  for  the  Head  Office  and  each  of  the  Branches,  either  in  place 
of  or  along  with  these  statements ;  but  to  do  that  would  require,  as 
you  know,  an  Actuarial  valuation.  However,  it  is  not  necessary 
for  us  to  go  into  the  question  of  valuations  at  this  stage. 


GENERAL  REMARKS. 

18.  There  are  a  few  suggestions  with  regard  to  Life  Office 
books,  some  of  which  apply  to  any  set  of  books,  which,  with  all  due 
deference  to  my  seniors,  I  will  take  the  opportunity  of  mentioning 
here,  as  they  form  a  code  of  rules  according  to  which  I  have  tried 
to  work  out  my  system.     These  briefly  are : — 

(1)  As  the  Company's  Auditor  has  to  approve  of  any  system  of 
books  which  the  staff  think  of  adopting,  and  will  not  hesitate  to 
condemn  any  arrangement  which  does  not  meet  with  his  approval, 
the  requirements  of  the  Auditor  and  his  convenience  must  be  con- 
sidered in  the  first  place. 

(2)  The  more  simple  the  system  is  to  audit,  the  more  thorough 
will  be  tlie  Audit,  and  the  less  will  the  Auditor  be  required  to 
trouble  the  staff  with  ''  Notes  "  and  questions,  and,  what  is  more 
important,  the  simpler  the  Audit,  the  less  will  be  the  time  during 
which  he  will  want  the  books  or  papers  in  constant  use. 

As   REGARDS  THE  WRmNG  OF  THE  BoOKS. 

19.  (1)  No  official  or  clerk  who  handles  cash,  or  what  he  could 
readily  convert  into  cash,  should  be  in  a  position  to  do  posting. 
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However,  it  is  not  always  possible  to  keep  this  rule  in  small 
Branches. 

A$  regards  keeping  Cash. 

• 

(2)  The  Cashier  should  keep  the  Gash-Book  proper.  To  do  this 
he  need  only  make  the  entries  and  put  the  figures  in  the  total 
Cash  and  the  Bank  columns.  These  columns  should  be  at  the  side  of 
the  pages  near  the  entries.  His  clerk  can  fill  in  the  figures  in  the 
subsidiary  or  Journalising  columns.  To  enable  this  to  be  done  the 
Cash-Book  should  be  in  two  volumes,  the  volumes  being  for 
alternate  days  of  the  week.  It  matters  very  little  that  figures 
made  in  two  handwritings  should  appear  on  each  page.  A  Cash- 
Book  kept  in  this  way  would  be  inclined  to  look  a  little  untidy, 
but  it  would  be  a  safer  arrangement  than  the  usual  one,  where 
there  is  a  rough  Cash-Book  with  which  to  keep  the  Cash  and  a 
Copy-Book  used  for  posting  and  auditing,  especially  so,  if  the  copy- 
ing is  done  three  or  four  months  after  the  original  entries  are 
made  in  the  rough  Cash-Book.  Possibly  it  might  happen  that 
the  clerk  did  not  keep  the  subsidiary  columns  up  to  date,  but 
he  would  not  be  nearly  so  likely  to  get  behindhand  with  these 
columns  as  with  a  whole  Copy  Cash-Book.  There  is  an  objection 
to  having  two  Cash-Books  for  the  alternate  days  of  the  week,  and 
that  is — that  in  looking  back  to  find  particulars  of  some  item  one 
might  not  be  in  a  position  to  know  in  which  book  to  look.  This 
can  be  got  over  to  a  certain  extent  by  having  the  posting  numbers 
in  the  subsidiary  books  marked  in  such  a  way  that  there  can  be 
no  doubt  as  to  which  Cash-Book  they  refer,  such  as  having  even 
folios  in  one  Book  and  odd  folios  in  another.  Another  method 
would  be  to  have  the  Cashier  write  his  transactions  on  separate 
sheets  all  carefully  numbered,  instead  of  keeping  Cash-Books  for 
alternate  days.  These  sheets  would  be  bound  up  into  books  once 
a  month  or  once  a  year,  or  once  a  month  and  again  at  the  end  of 
the  year.  But  if  it  is  thought  best  to  dispense  with  a  Scroll  Cash- 
Book,  the  use  of  which  at  Head  Office,  at  any  rate,  I  consider 
unnecessary  and  undesirable,  these  separate  Cash-Sheets  would 
have  to  be  large,  as  it  would  be  necessary  for  the  convenience  of 
the  Cashier  to  have  both  the  Debit  and  Credit  sides,  and  all  the 
subsidiary  columns  appearing  on  each  single  sheet.  In  the  event 
of  a  Branch  Cashier  having  to  send  his  Cash-Book  periodically  to 
Head  Office,  a  Scroll  Cash-Book  is  almost  necessary,  unless  either 
the  book  he  keeps  behind  or  the  sheets,  which  he  sends,  consist  of 
tissue  copies  (see  also  under  Branch  Cash-Book,  §  48). 

"  To  "  and  "  By  "  in  posting  unnecessary. 

(3)  The  words  "  To "  before  debite  and  "  By  "  before  credits 
should  never  be  written.     They  are  a  mere  waste  of  space  and  a 
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these  numbers.    Theae  ought  to  be  on  the  face  of  the  voacher  at  the 

end  away  from  the  spikes  of  the  file.    This  arrangement  especially 

Applies  to  receipts  written  on  forms  given  by  the  Office.    It  is  not 

good  in  the  case,  say,  of  a  receipted  building  account,  or  a  printing 

A<^Qnt;  but  such  receipted  accounts,  under  ordinary  circumstances, 

AT®  generally  kept  by  themselves  for  reference.    Every  year,  or 

9^^r,  or  even  month,  the  vouchers  should  be  taken  off  the  file  and 

PQtin  one  of  the  cases,  which  are  sold  for  the  purpose,  a  numbered 

blank  sheet  being  first  put  into  the  place  of  any  voucher  awanting, 

^ith  a  note  explaining  its  absence.     It  is  a  great  saving  of  time  to 

Keep  vouchers  thus  in  books.     They  are  also  more  easily  audited 

''^  that  state.     A  single  spiked  clip  is  handier  than  a  double 

spiked  American  or  Canadian  file,  and  less  than  a  quarter  of  the 

Price. 

Although  it  is  a  waste  of  time  to  back  vouchers  or  other  papers 
^hich  are  to  be  bound  up  in  books,  or  kept  open  in  files,  all  other 
^^pers  should  be  carefully  backed. 

The  BtUing  of  Books, 

(8)  With  regard  to  the  Books,  the  fewer  they  are  the  better,  as 
j^ng  as  they  fiilfil  all  the  purposes  for  which  they  are  intended, 
^he  fact  that  there  are  many  and  bulky  books  does  not  prove  a 
^^stem  to  be  good — rather  otherwise.  The  many-columned  system 
^f  book-keeping  has  enabled,  or  should  enable,  the  actual  number 
of  the  books  to  be  very  much  reduced.  It  tends,  however,  to 
tuake  books  large  and  heavy.  In  America,  for  example,  where 
the  many-columned  system  is  very  much  in  vogue,  I  once  had  to 
audit  a  journal,  in  which  each  department  of  a  large  city  had  a 
Separate  column.  This  book,  when  shut,  was  about  3^  feet  long 
\y  2^  broad,  about  7  inches  thick,  and  took  two  men  to  lift  it.  It 
^ould  have  been  comparatively  handy,  however,  had  it  been  bound 
in  six  or  twelve  large  flat  volumes. 

In  the  event  of  an  accountant  having  settled  upon  an  arrange- 
ment of  columns  in  a  many-columned  book,  he  acts  very  unwisely 
if  he  leaves  anything  to  the  common  sense  of  the  printer  and  the 
lK>okbinder.     A  book  of  the  sort  can  be  altogether  spoilt  by  too 
little  space  being  left  for  the  pounds  and  the  entry.    On  the  other 
hand,  too  much  space  is  invariably  left  for  the  shillings  and  pance, 
the  date,  and  the  reference  numbers.    It  is  very  important  that  all 
details  of  this  sort  should  be  most  carefully  attended  to.     Again, 
tJie  entry  column  should  be  wide  enough  to  allow  nearly  all  the 
eDtneB  to  be  written  in  one  line.    If  it  takes  two  lines  to  write  the 
sKerage  entry,  the  book-keeper  has  to  turn  over  a  new  page  twice 
38  often,  and  twice  as  much  book  is  used  and  twice  as  much  safe 
space  taken  up. 
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It  is  very  important  that  all  books  and  papers  should  be  kept 
in  fire-proof  safes,  unless  they  can  be  very  easily  reproduced,  which 
is  seldom  the  case.  The  Americans  are  far  more  particular  about 
safes  than  we  are.  Again,  the  fewer  and  handier  the  books  and 
papers  are,  the  more  easily  and  the  more  readily  they  can  be  put 
away. 

Books  in  thin  volumes. 

(9)  As  regards  binding,  the  general  inclination  is  to  bind  far 
too  many  pages  into  one  book.  There  is  no  reason  why  the 
pages  should  not  be  large,  but  let  the  books  be  thin  and  flat,  with 
even  perhaps  soft  leather  bindings.  In  that  way  the  larger  books 
will  be  in  several  volumes,  which,  besides  having  the  advantage  of 
handiness,  enables  several  men  to  use  a  book  where  only  one  could 
otherwise  do  so.  In  many  cases  a  thick  Ledger,  the  majority  of 
the  pages  of  which  is  filled  with  entries  that  have  become  ancient 
history,  is  daily  dragged  out  and  in  of  the  safes.  When  a  thin- 
volume  system  is  used  this  waste  of  energy  is  saved.  What  I 
afterwards  call  a  Card  ledger  (§  72),  or  a  ledger  which  comes  to 
pieces,  is  a  development  of  the  thin-volume  system. 


LABOUR-SAVING  APPLIANCES  SUGGESTED. 

20.  The  methods,  or  special  arrangements,  by  which  I  think  it 
possible  to  cut  down  the  labour  of  the  Edinburgh  system  of  Life 
Office  book-keeping  are  briefly  as  follows : — 

(1)  The  Policy,  Renewal,  Investment,  and  Agents'  Registers, 
Life  Assured  Index,  and  Interest  Debit  Book  to  be  on  cards. 

(2)  Different-coloured  cards  to  be  used  for  the  Renewals,  as 
afterwards  explained. 

(3)  The  Agents'  Ledgers  and  the  Ordinary  Ledgers  to  be  on 
cards,  or  rather  separate  sheets,  with  certain  limitations. 

(4)  Full  advantage  to  be  taken  of  the  Policy  numbers. 

(5)  Journalising  between  Ledger  Accounts,  and  between  Journals 
and  Ledgers  to  be  as  much  as  possible  done  away  with. 

(6)  Details  not  to  be  written  twice. 

(7)  Special  alteration  Cards  to  be  used. 

(8)  Carbon  or  Press  Copies  to  be  used  rather  than  manuscript 
copies  wherever  possible,  and  the  headings  and  rulings  of  State- 
ments, of  which  copies  are  required,  to  be  printed  in  ink  which 
will  press  copy. 
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iera,  MiUual  Life  Insvraws  Company  of  Mitwaukee, 
fttem  I  will  call  the  Card  System.  It  ib  very  similar  in 
:ta  to  a  method  adopted  by  the  Northwestera  Mutual 
%  Company  of  Milwaukee,  an  office  with  a  husineBR 
any  Society  having  its  head  office  in  Edinburgh. 
liiB  in  order  to  prove  that  it  cannot  be  said  that  a 
n  is  not  applicable  to  a  large  office.) 
•h  impressed  by  the  beautifully  fitted  and  handsome 
B  Society,  almost  as  much  as  by  the  great  courtesy 
of  the  officials,  who  gladly,  and  with  justifiable  pride, 
iho  arrangements  necessary  to  work  their  extremely 
d  yet  simple,  syatem  of  accounting.  I  say  "  account- 
there  were  so  many  cards,  and  such  a  comparatively 
r  of  books,  that  it  would  hardly  be  correct  to  call  it  a 
ook-keeping."  They  had  kIso  a  splendidly  arrange<l 
partinent,  where  they  appeared  able  to  construct  all 
tctuarial  statistics  very  rapidly.  The  Actuaries'  cards 
aparate  from  those  used  by  the  Accountants.  This 
ly  mention,  is  more  famous  for  its  elaborate  system 
night  call  Investing  Representatives  or  salaried  special 
Agents,  than  for  either  its  Accounting  or  Actuarial 

lard  Ledger,  the  use  of  which  T  suggest,  is  a  moditi- 
ngstroth's  Mechanical  Ledger.  The  Company,  with 
at  present  connected,  uses  one  of  these  Ledgers  for 
.gents  in  San  Francisco.  A  full  description  thereof 
ections  72  to  77. 


PROCEDURE, 

is  an  abstract  of  the  procedure  which  I  recommend, 
allowing  a  Policy  from  the  time  when  the  proposal 
the  Directors,  till  a  Renewal  Premium  thereon  is 
r  by  the  Agent.  §  41.  (Ste  ijisert  oppo^tc.) 
e,  Agency,  Sum  to  be  assured,  and  class  of  policy 
ntered  in  the  Business  Book,  which  along  with  the 
era  is  submitted  to  the  Directors.  Their  decision  is 
lie  Business  Book  opposite  the  particulars  of  the  pro- 
chairman. 
!ly  afterwards  a  notice  of  acceptance  or  declinature  is 


^ 
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sent  in  the  usual  way — a  press  copy  being  kept  in  a  special  letter- 
book. 

Note. — On  the  acceptance  letter,  which  is  sent  to  the  Proposer  by 
means  of  the  Agent  or  direct,  is  a  note  of  the  first  Instalment  of  the 
new  Premium,  which  sum,  less  Commission,  passes  to  the  I>ebit  of  the 
latter,  per  the  New  Business  Debit  Book,  when  the  new  Policy  is  sent 
out,  see  opposite.  When  an  acceptance  is  sent  through  a  Branch  (let 
us  call  it  Branch  N),  on  receipt  of  the  new  Policy  (or  special  Receipt  if 
there  is  a  special  hurry),  Branch  N  debit  themselves  or  the  Agent 
with  the  instalment  of  new  Premium  less  Commission,  if  any,  and 
credit  Head  Ofi5ce.  Head  Office  debit  Branch  N,  per  the  New  Business 
Debit  Book,  with  net  sum,  and  Branch  N  New  Commission  Account 
with  the  Commission ;  and  credit  Branch  N  New  Premium  Account 
with  total  instalment  of  Premium.  The  Branch  does  not  require  to 
keep  a  '*  nominal "  account  for  Premiums  (see  Branch  Accounts,  §  42 
and  §  45).  All  "nominal"  and  statistical  accounts  will  be  kept  at 
Head  Office. 

24.  If  the  proposal  is  accepted,  a  Policy  is  written  in  the  usual 

way,  a  copy  thereof  being  made  on  a  Copy  Policy  form,  afterwards 

bound  into  the  Copy  Policy  Book  (which  is  the  only  register  of  the 

Policies  in  book  form),  and  is  to  be  used  to  record  all  transactions 

with  the  Policy  of  which  the  Company  receive  notice.     A  full 

description  of  Copy  Policy  Book,  §  78,  is  given  under  Register  of 

Assignments,  under  §§79  and  80. 

The  Policy  is  numbered  according  to  class — that  is,  Ordinary 
whole  of  Life — say  from  300,000,  Limited  Payment  Policies  from 
600,000,  Endowments  from  900,000,  and  Double  Endowments 
from  1,200,000.  This  special  numbering  is  an  aid  in  the  procedure 
of  keeping  an  exact  account  of  the  cost  of  collecting  premiums. 

26.  As  to  the  renumbering  of  the  records  of  Policies  already 
issued,  so  that  they  arrange  themselves  if  put  in  such  numericid 
order,  this  can  be  brought  about  as  follows : — Initial  letters  can 
be  put  before  the  old  Policy  Numbers,  "  A  "  being  put  before  the 
numbers  of  all  Ordinary  Whole  of  Life  Policies,  "  B  "  before  the 
numbers  of  all  Limited  Payment  Policies,  and  so  on.  So  that 
Ordinary  Whole  of  Life  Policies  would  bo  numbered  A  25674, 
A  76532,  A  85467,  etc.,  Limited  Payment  Policies,  B  34568, 
B  45692,  Endowments  C  23456,  etc.,  and  so  on.  Then,  when  the 
card  records  of  these  Policies  are  put  in  drawers  or  boxes,  the 
A's  would  always  come  before  the  B's,  the  B's  before  the  C's, 
and  so  on.  In  the  Policy  Begister  proper,  however,  the  Policies 
would  have  to  remain  in  their  original  numerical  order. 

26.  The  new  Policy  is  immediately  sent  out  to  the  Branch,  or 
Agent,  and  simultaneously  the  debit  is  made  in  the  New  Business 
Debit  Book.  A  small  tick  is  made  in  the  Business  Book  that  the 
Policy  has  been  properly  sent  out. 
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27.  NBW  BUSINESS  DEBIT  BOOK. 

Tbia  book  would  b«  of  the  nmtnra  ol  the  Ageot'H  Renewkl  Debit  JonnuJ,  given  j  31 

T"  r  T7k 


1 1 

Thia  book  i*  poited  to  the  Premium  Acoounta  once  k  month.  There  will 
be  ao  few  Single  Payment  Prerainini  thkt  it  is  not  necesaary  to  have  «epftrbte 
colnmiia  for  toem.  They  can  be  picked  out  of  the  Limited  Column  at  the 
end  of  each  month. 

Ab  regards  the  New  Premiumi  which  are  paid  in  two  half-yearly  portion* 
or  in  fonr  quarterly  portioni,  columns  are  Arranged  for  the  second  and  other 
instalments  of  them  and  their  corresponding  Commission  in  the  Agents' 
Renewal  Debit  Journal  (see  g  36). 

A  colnmn  might  be  added  to  the  above  for  medical  Fees  of  Head  Office 
Agente,  but  I  think  on  the  whole  it  ii  better  not  to  pass  thia  item  to  the 
credit  of  the  Agent  until  he  has  paid  it,  and  to  do  sotbrovgh  the  Outlays  Cash 
Book,  £  59.  Willi  regard  to  the  Commiasion  of  Branch  Agents,  the  Head  Office 
might  be  at  a  lose  to  know  the  arrangement  made  by  the  Branch  with  the 
Agent  SB  to  the  rate  on  the  first  Premium.  However,  I  would  suggest  that  to 
all  their  Life  papers  the  Branch  should  adda  slip  on  which  they  wonld  fill  in 
two  blanks  as  to  the  rates  of  Commiasion  for  the  lirst  year,  and  for  Renewals. 
This  information  wonld  he  well  worth  the  attention  of  Head  Office  Officials 
*hen  the  Proposal  was  being  considered.  And  besides,  once  the  rates  of 
Commission  are  known,  it  enables  the  Premioms  to  be  charged  tu  Agents, 
I'M  Commission,  right  through  the  system  of  the  Bnuich  Accounts.  This 
I  wnsider  desirable,  and  a  convenience  in  ^e  system  1  am  putting  before 


Index  of  Livks  Proposed. 
28.  When  the  Policy  is  sent  out  an  Index  Card  is  put  in  the  Life 
'^^opoaed  Index.     The  information  on  the  Index  Cards  will  be : — 

Name  and  Christian  Names. 
Date  or  Bikth. 
(Rbharkb). 

Decunkd  Ncmbbr,  or 

Policy  Numbek  (afterwards  corrected  to 

Nor-TAKKN-DP  Ndkbbk  if  necessary). 

ScH  Assured. 

Datb  of  Acceptance,  or  Dkcunatuke. 

Amount  Reassurrd. 

The  card  will  be  white  if  the  Proposal  has  been  accepted  at 
^hlinaiy  rates;  blue  if  rated  up,  or  accepted  at  ordinary  rates  in 
*>Qe  class,  in  place  of  being  rated  np  uniler  another. 

In  this  same  lodex  brown  cards  will  be  put  for  declined  lives, 
TOL.  IV.  M 
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80  that  in  one  Index  will  be  given  all  the  lives  of  which  the  Office 
has  papers.  If  the  life  has  already  been  proposed,  particulars  of 
the  new  Policy  will  be  put  on  the  card  on  which  his  name  is 
already  given. 

These  cards  will  thus  give  at  a  glance  information  which  has 
often  to  be  looked  for  in  two  or  three  Registers  when  a  Proposal 
comes  in. 

Policy  Register. 

29.  As  soon  as  the  Head  Office  know  that  the  first  Premium  has 
been  paid,  or  is  likely  to  be  paid, — as  to  which  definite  information 
will  be  given  by  the  Branch  within  a  month  (see  also  under 
Policies  not  taken  up,  §  63) — ^particulars  of  the  Policy  are 
immediately  put  on  the  card,  which  is  added  to  the  Policy 
Register,  being  put  in  the  drawer  thereof  applicable  to  that  class 
of  Policy,  the  particulars  on  the  card  being  taken  from  the  Copy 
Policy  Book,  which  is  marked  to  that  effect. 

POLICY  REGISTER  CARD. 
These  are  kept  in  the  Namerical  Order  of  the  Policies. 


No. 


Life  {(Msured) 


{Profit  or  non- Profit) 


( Particulars  more  ftiUy  than  oil  Renewal 
Debit  Card) 
Policy  dated 


Annual 

Premium. 

£ 


Born. 

( Valtuition  Age) 

Age  n.b.d.  at  entry. 

Assuree. 

Agent. 


I)ate«  of 
Alterntions. 


(Branch) 


PayTbLT  }  (^«*''*<^«^«'*«  ^  ^^  Premium) 


{Bemdrks) 


Calculation 
Book. 


{On  the  back  will  he  given  information  re  Bonuses  in  columfiar  form.) 
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T*lie  Policy  Regiater  Cards  will  be  used  for  the  moat  part  by  the  Actuaries, 
for  Ihe  calcalation  of  surrender  values,  etc. ,  and  for  their  convenience  the 
cftnls  on  which  '*  with-profit"  policies  for  males  are  recorded  can  be  white, 
"non-profit"  green,  and  in  the  same  way  the  cards  for  females  can  be  pink 
and  l)rown.  These  cards  will  be  kept  carefully  up  to  date  (for  method  see 
§  65).  As  the  Register  Cards  constitute  an  Index  to  all  Policies  in  numericcU 
orde^r,  once  a  Policy  is  taken  up  the  Register  Card  remains  for  ever  after- 
^rdfl  among  the  other  Policy  Kegister  Cards,  even  if  the  life  dies,  when  it 
is  marked  to  that  effect.  This  Register  is  not  to  be  used  as  a  Register  of 
Aasigrnments,  the  Copy  Policy  Book  being  used  for  that  purpose  as  explained 
in  §  80  (1).  Nor  is  the  card  meant  to  be  used  for  Valuations,  as  the  Actuaries 
should  always  keepthem  in  their  correct  numerical  order.  They  can  use 
copies  of  them  for  Valuations  (see  also  **  On  "  and  "  Off "  Cards,  §  70).  The 
card  can  be  smaller  than  a  Renewal  Debit  Card  (§31). 


New  Business  Cobipleted  Book. 

30.  The  Policy  is  next  recorded  in  the  New  Business  Completed 

Book.     This  book  is  divided  into  Head  Office  and  Branches,  and 

again  into  months.     It  enables  a  very  elaborate  analysis  to  be 

made  of  the  New  Business,  and  is  many-columned,  so  that  Sums 

Assured,  Premiums,  and  First  Year's  Commission  may  appear 

separately  for  the  three  or  four  different  classes  of  Policies. 

These  may  be  suggested  as  headings  for  the  columns : — 


{On  top  oj  page)  HEAD  OFFICE  {or  Branch), 

(Tear.) 
AGENT. 

POLICY  NUMBER. 
UFE. 


Whole 
Life    1 


rSum. 
Ordinary  -|  Annual  Premium. 

I  First  Year's  Commission. 

Limited    f  S^"™* 

p^__^_x  -!  Aimual  Premium. 

V  ^»y™«»«   [First  Year's  Commission. 

rSum. 
Temporary    -I  Annual  Premium. 

( First  Year's  Commission. 

rSum. 
Endowment  <  Annual  Premium. 

[First  Year's  Commission. 

Double        fSum. 
T!>»,i^«,.»»«4.  "!  Annual  Premium. 
Endowment    [First  Year's  Commission. 

dJontinsent     T  Sum . 

and  -I  Annual  Premium. 

Miscellaneous  [First  Year's  Commission. 


Month, 


Note. — There  can  be  other  columns  for  Annuities,  or  they  can  be  In  a 
■eparate  book. 
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Renewal  Registers. 

31.  A  Renewal  Premium  Debit  Card  is  then  written,  and  is  in- 
serted in  its  numerical  order  among  the  other  cards  of  the  same 
Agency,  in  the  set  of  drawers  applicable  to  the  month  when  the 
first  premium  falls  due,  and  the  Register  Card  of  that  Policy 
marked  to  that  effect.  If  the  Premium  is  payable  yearly  a  white 
card  is  used,  if  half-yearly  a  red  card,  and  if  quarterly  a  green  one. 
In  this  way  a  red  card  in  a  June  drawer  is  also  a  December 
Debit,  and  it  is  unnecessary  to  put  a  second  card  in  a  December 
drawer.  But  when  making  up  the  December  Debit  Sheets  the 
clerks  would  look  in  the  June  drawers  for  the  red  and  green  cards, 
and  the  March  and  September  drawers  for  the  green  ones. 

(For  the  Renewal  Premium  Debit  Card  see  opposite,) 

Note. — On  the  desiffn  ffiven  opposite,  and  on  the  other  designs  in  this 
treatise,  the  words  bracketed  and  in  italics  are  not  supposed  to  be 
printed  on  the  cards  to  be  used  by  the  Office.  That  is  {Assiired)  is 
only  meant  to  indicate  the  position  on  the  card  where  the  name  of  the 
Life  Assured  would  be  written. 

By  "  Assuree "  I  mean  the  party  or  parties  for  whose  benefit  the 
Policy  is  kept  in  force.  It  is  a  handier  designation  than  Policy-holder, 
and  the  meaning  of  the  word  is  more  exact. 

32.  An  "  On  *'  Card  (an  Alteration  Card)  is  then  at  once  written 
and  put  in  the  On  division  of  the  drawer  in  which  the  Renewal 
Debit  Card  was  put.  The  "  On  "  Card  is  of  the  same  colour  as  the 
principal  card.  I  suggest  On  and  Off  cards,  which  will  be  small 
memorandum  cards,  on  which  a  jotting  of  every  alteration  affect- 
ing the  Premiums  Receivable  should  be  made,  as  a  means  of  help- 
ing the  Accountants  to  reconcile  the  Renewals  of  any  month  with 
those  of  the  same  month  for  the  previous  year,  and  I  promise  to 
enable  them  to  do  this  without  any  difiiculty. 

After  the  Reconciliation  is  made  (see  also  §  69)  the  On  atk^ 
Off  Cards,  should  be  removed  from  the  Renewal  Drawers, 
carefully  kept  somewhere  else.     In  the  event  of  a  Cancellati< 
the  principal  Card  can  be  removed  as  soon  as  the  Off  Card 
written,  but  it  would  probably  be  found  more  convenient  to  k( 
it  in  its  place  till  after  the  Reconciliation  was  balanced. 


Note. — As  to  whether  it  is  necessary  to  write  **0n"  Cards  for 
Policies,  and  *'Off"  Cards  in  the  event  of  Premiums  being  canoe' 
or  reduced,  I  think  it  is  advisable  to  do  so,  as  they  can  be  mad^    ^ 
greftt  service  to  the  Aotuariet,  which  I  have  explained  at  acme  lent^T^ 
in  f  70. 
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RENEWAL  PREMIUM  DEBIT  CARD. 


Dates  or  ALiEKATiaN. 


Ira. 

Commi.- 
dou. 

Dob 
D»t«. 

1 
1 

N.  F. 
Debt 

N.  F. 
Intemt. 

Loan. 

Intere»t. 

\ 
1 

: 

1 

(Co/">i 


pi"*  PremiuiiiB,  i>oiia  iniereai,  etc. 
y^niinmii  to  be  ruled  out  in  red  ink  if  pa 
"■  P.  Debt  =  Non-Forfeitaljle  Debt,  i.t.  Ft 
"'"'bt  pajttblo  out  of  policy  money. 
'''  r  Iiitereit  =  Interest  od  laoh  debt. 


■ilk  thfir  luudlriy  coalinutd  on  (Ac  liaet.) 

used  for  the  moat  part  by  the  Book-keepcrB  fc 
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33      DESIGN  FOR  DRAWER  FOR  RENEWAL 
PRBMIUM  DEBIT  OARD. 


Q 
O 

O 


on 


cards 


o 

o 
o 


JQQ. 


off  cards 


old  cards. or  cards 
superseded  during  year. 


o 
o 
o 


IpI 


Renewal 
Premium 
Debit  Cards. 


J 


7 


Except  for  the  divisions 
at  the  back,  the  Drawers 
would  be  of  the  usual  Ameri- 
can pattern  for  Card  Regis- 
ter&  Such  drawers  could  be 
best  made  in  America. 

The  "On"  and  "Off" 
Cards  would  be  small,  as 
they  would  only  require  a 
jotting  to  be  recorded  on 
them  of  the  alteration  made 
on  the  principal  card.  They 
would  be  of  the  same  colours 
as  the  principal  cards. 

For  further  particulars,  see 
under  "Alterations,"  §§  69 
and  70. 

A  drawer  of  this  design 
is  also  suitable  for  Interest 
Debit  Cards  (§  93). 
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Renewals. 

34.  The  Renewal  Premiums  will  be  debited  to  Branches  and 
Agents  as  follows  : — As  before  mentioned  the  Renewal  Premium 
Debit  cards  are  kept  divided  into  months,  then  into  Branches, 
and  then  into  Agents,  and  then  arranged  according  to  number. 
As,  however,  certain  coloured  cards,  as  above  explained,  will  be 
debited  along  with  these  taken  from  the  drawers  of  other  months, 
the  numerical  order  cannot  be  got  just  at  once.  The  object  of 
the  numerical  order  being  correctly  kept  is,  that  the  totals  of 
different  classes  can  be  easily  obtained  without  the  necessity  of 
double  Premium  columns  in  the  debit  sheets  of  small  Agents. 
However,  there  is  no  objection  to  there  being  such  columns  in 
the  Branch  Debit  Sheets. 

On  the  Renewal  Debit  Cards,  of  which  a  copy  is  given  opposite 
§  31,  are  given,  besides  the  Premium  and  Commission  corre- 
sponding to  each  Renewal  date,  Non-forfeitable  Debts,  with  N.  F. 
Interest  and  also  Policy  loan  Interest,  due  at  such  dates.  This,  I 
think,  is  better  than  having  separate  cards  for  these  debits. 

Branch  Benewah. 

35.  Let  us  begin  with  the  Debits  for  Branches.  The  principal 
headings  of  the  sheets  are : — Agent's  Sheet  No.,  Policy  No.,  Assured, 
Due  date.  Total  (mark  if  paid  column),  Whole  Period  (premium), 
Limited  (premium),  Commission  Limited  and  Whole  Period,  N.  F. 
Debt,  N.  F.  Interest,  Policy  Loan  Interest,  Sundries  and  Remarks. 
The  particulars  of  the  Premiums  are  first  written  on  to  the 
Premium  Receipts  from  the  Renewal  Cards.  As  the  Cards  are 
arranged  according  to  Agencies,  the  Receipts  are  thereby  similarly 
arranged.  The  Receipts  written  from  the  coloured  cards  of  the 
other  months  are  then  put  together  with  the  first  Receipts  appli- 
cable to  each  Agency,  and  rearranged  in  correct  numerical  order. 
The  sheets  are  then  written  from  the  Receipts,  and  finally,  as  a 
check,  the  sheets  are  compared  direct  with  the  cards.  (The 
summations  only  of  the  many  columns  on  the  sheets  are  posted, 
see  §  37). 

Note. — As  the  Branch  Sheets  are  many-columned,  it  is  not  essential 
•  that  the  Premiums  of  each  Branch  Agent  should  be  given  in  correct 
numerical  order.  It  is  obvious  that  classes  of  premiums,  if  separated 
for  posting  purposes  in  the  Branch  Sheets,  need  not  also  be  separated 
in  the  Branch  Agents'  Sheets.  It  is  different,  however,  with  the 
Head  Office  Agents,  as  postings  are  made  direct  from  their  sheets 
without  the  ^id  of  a  Head  Office  Brauch  Sheet. 
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36.  The  following  are  the  headings  for  Branch  Renewal  Debit 
Sheets,  and  the  Agents'  Renewal  Debit  Journal  into  which  they  are 
posted. 


BRANCH  RENEWAL  DEBIT  SHEET. 

Agent's  Sheet  No. 
Agent 

Policy  No.  X 
Ajsnred  X 
Due  date  X 
Agents' Ledger 

Folio 
Agents'  Total  X 
Net  Total 
^arkifpaid)X 

Renewal    /  P"°^'*^  {LindtSd^*"'"'^ 
Preminms  |     Deduct     f  Whole  Period 

vCommissionl  Limited 
Instalments  C  t>-.-«j,,-«o  /Whole  Period 
of  First     I  P"n^^^°^«  Uimited 

1     Deduct     /Whole  Period 
^Commission  \  Limited 

Non-forfeitable 

Debt 
N.  F.  Interest 
Loan  Interest 
Fines 
Sundries 
Remai'ks 


Year's 

Premiums 


Renewal 
Premiums 


AGENTS'  RENEWAL  DEBIT  JOURNAL 


Date      X 

Sheet  No. 

Branch  or  Agent 

Agents*  Ledger 
Folio 

Total 
/Whole  Period 
\  Limited 
r  Whole  Period 

Limited 

Whole  Period 

limited 
Deduct     /  Whole  Period 
Commission  \  Limited 

Non-forfeitable 
Debt 

N.  F.  Interest 

liOan  Interest 

Fines 

Sundries 

Remarks 


{ 


Instalments  / 

of  First     ) 

Year's     S 

Premiums  V 


Premiums 

Deduct 
Commission 

Premiums 


The  Branch  Renewal  Debit  Sheets  and  the  Agents'  Renewal  Debit 
Journal  are  very  similar  in  ralings  and  headings.  The  columns 
not  common  to  both  I  have  marked  with  an  X- 

37.  The  Premiums,  etc.,  are  arranged  in  the  Branch  Sheets  accord- 
ing to  Agents,  so  that  they  may  be  easily  copied  on  to  the  Agents' 
Sheets  by  the  Branches,  and  also  that  the  Branches'  Agents'  Sheets 
thereafter  may  be  easily  checked  by  the  Head  Office  book-keepers 
with  the  Press  or  other  copies  of  them  retained  at  Head  Office. 

The  Agents'  Renewal  Debit  Journal  is  for  totals  only,  which 
are  taken  from  the  Branch  Sheets  and  Head  Office  Agents'  Sheets 
as  they  go  out.  As  months  have  to  be  kept  separate,  this  book 
can  be  in  twelve  volumes. 

Note. — In  order  to  get  separate  Revenue  Aocounta  for  Branches  from 
the  many  columns  in  the  Renewal  Debit  Journal  and  other  subaidiary 
Journals,  each  Journal  would  have  to  be  divided  according  to  Branches. 
This  in  an  ordinary  office  would  not  be  very  desirable.  The  Branch 
Premiums  Collected  Statements  (see  §  9),  however,  can  be  made  up 
from  the  totals  on  the  monthly  Branch  Debit  and  Cancellation  Sheets 
at  the  end  of  the  year  with  ease,  provided  that  the  Sundry  Debits  and 
Credits  during  the  year  (see  §§  5o  and  51)  are  added  to  the  totads  of 
the  Renewal  and  Cancellation  Sheeta,  which,  to  keep  the  Branches 
correct,  would  probably  require  to  be  done  in  any  case.  Besides,  there 
are  very  few  sundry  Credits  which  would  not  appear  in  the  Cancella- 
tion Sheets  even  if  these  are  only  used  for  Receipts  returned  (see  §§51 
and  52).     Note  also  the  Prudential  system,  §  107. 
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38.  The  Branches  will  write  their  Renewal  Notices  from  their 
Receipts,  and  their  Agents'  Sheets  from  their  Branch  Sheets  when 
they  receive  them.  It  is  hardly  necessary  to  mention  that  the 
Branch  Sheets  most  be  sent  out  early. 

Policy  Loans,  Claims,  and  Surrenders  go  through  the  Head 
Office  Gash- Journal  and  the  Sundry  Debit  Journal  (see  §  57  and 
Note). 


In  some  offices  it  is  not  considered  necessary  or  possible  to  keep  the 
address  of  each  Assoree,  but  vou  wiU  notice  that  I  put  a  space  for  it  on  the 
Renewal  Premium  Debit  Card,  §  31. 

From  this  the  address  is  written  on  the  Premium  Receipt,  and  the  Assuree 
will  be  asked  in  a  printed  note  thereon  to  let  the  Office  know  of  any  change. 
It  will  also  be  the  duty  of  the  Agent  to  notify  changes  in  the  addresses  of 
the  Assurees  whose  premiums  he  collects. 

The  object  of  keeping  the  Assuree's  Address  is  that,  when  a  Premium  is 
said  to  be  in  arrear,  we  Notice  of  Lapse  or  N.  F.  Debt  can  be  sent  direct  to 
the  Assuree,  which  is  both  a  check  on  the  Branch  and  the  Agent.  See  also 
§  89  (2). 

It  would  often  happen,  however,  that  the  Office  had  not  the  Assuree's 
correct  address,  but  m  these  cases  the  notice  of  Lapse,  etc.,  would  be 
returned  to  Head  Office  through  the  Post  Office,  and  could  be  sent  out  again 
through  the  Agent. 

Another  way  of  keeping  the  Assuree's  address  would  be  to  send  him  all 
Renewal  Notices  direct,  and  to  ask  the  Agent  for  an  explanation  every  time 
one  was  returned  through  the  Post  Office. 

Another  reason  for  having  the  Assuree's  address  is  that  he  can  be  ap- 
proached direct  by  the  Branch  or  Head  Office  and  encouraged  to  keep  up 
a  Policy,  of  which  the  Premium  is  in  arrear,  and  also  approached  direct 
with  a  view  to  New  Business. 


Agents  Sheets. 

39.  With  regard  to  the  small  Head  Office  Agents'  Sheets,  as  the 
Premiums,  etc.,  are  written  in  proper  numerical  order,  one  column 
can  do  for  different  classes.  By  breaking  the  column  in  the 
middle  the  Book-keepers  can  easily  find  the  total  of  each  class  of 
Premium.  With  these  totals  they  make  up  an  Abstract  on  a 
counterfoil  to  the  sheet,  which  is  used  for  posting  purposes.  The 
counterfoil  and  a  press  copy  of  the  sheet  are  retained  when  it  is 
sent  out. 

More  than  the  usual  amount  of  information  re  Commission  is 
given  on  the  Agents'  sheets.  This,  however,  besides  being  a 
convenience  in  the  system  of  accounting,  I  suggest,  should  also 
enable  the  Agents  to  keep  correct,  and  thereby  be  a  greater 
convenience  to  those  who  have  to  check  their  Statements. 

40.  This  is  an  example  of  a  Renewal  Debit  Sheet  for  an  im- 
portant Agency : — 
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41.  A  simpler  form  of  sheet  can  be  Bent  to  some  of  the  Agents, 
as  in  the  smaller  Agencies  there  may  not  be  any  N,  F.  Debts  or 
Policy  Loans. 

Tlus  is  an  example  of  a  Renewal  Debit  Sheet  to  be  used 
in  BQch  cases. 


AOBNT'S  RENEW  AX  DEBIT  3HEET.    (Smofl  Agmt!^.) 
Sheet  No.  (j4^tt('«  Saiiu^  {Branch) 

{Inttruetiont  to' Agml  prinied  htn) 


Sate      CoiDmla- 


^andrica.    Ipud.n 


uC  deducUng  commlHluD. 


Cuh  returned, 


Pulley  No.        RoMon. 


Receipts  recnnied, 


{A  gent'i  aif/nature) 


mnt. 


Procedure — Agents  Accounts 

FOR  HEAD  OFFICE  AGENTS. 
Abstract  Colamnt  to  be  filled  Id  b;  Book-keepers, 
{Aa  cottiUtr/oil  o/ihetl  retained  by  Htad  Offict) 


Renewal  Preminmi — 

Whole  Period 

Limited, 

InBtalments  of  fi  at  year's  Premioms— 

Whole  Period, 

Limited 

N.  F.  Debts 

N.  F.  Interest, 

Loan  Interest, 


{Space  here  /or  addtliontd  enlriti) 


RcFcipti  Relnnwd. 
[diiu.    Oommluioi 


BKANCH  OFFICE  ACCOUNTS. 

42.  We  DOW  come  to  the  Branch  Accounts.  I  am  inclined  to 
think  that  all  Book-keeping  which  haa  to  be  done  hy  the  Branches 
should  be  made  as  simple  as  possible,  in  order  that  the  energy 
and  time  of  the  staff  may  be  reserved  Tor  other  purposes — such  as 
that  of  getting  New  Business  and  collecting  Preminms. 

Again,  five  book-keepers  working  together  at  Head  Office  can 
do  more  work,  and  do  it  better,  than  ten  men  distributed  over 
several  Branches,  and  tlie  ten  Branch  book-keepers  wonld  require 
at  least  one  other  man  at  Head  Office  to  check  their  accounts. 

Bearing  this  in  mind,  I  think  one  should  require  the  Branches 
only  to  keep  such  accounts  as  cannot  be  kept  at  Head  Office. 
With  this  in  view,  I  hardly  think  it  necessary  for  them  to  keep 
"  nominal "  accounts — such  as  Interest,  and  Premium  Accounts. 
They  must,  however,  keep  Cash  and  Bank  Accounts,  and  "  Per- 
son^ "  Accounts  for  their  Agents,  as  Agency  Accounts,  unfortun- 
ately, cannot  very  conveniently  be  all  kept  at  Head  Office-  How- 
ever, some  offices,  notably  the  Prudential  {see  %  104),  keep  Ledger 
Accounts  for  all  their  Agents  at  Read  Office,  an  arrangement 
which  is  much  to  be  commended. 

Mr.  Camermi's  Branch  Accmtnts. 
48.  The   best   system   (for   Life    Business   only)    of   Branch 
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Accouuts  1  have  seen  was  arranged  about  twenty-five  years  ago 
for  the  Scottish  Widows*  Fund  by  the  late  Mr.  John  Cameron, 
who  had  formerly  been  in  the  service  of  the  Life  Association  of 
Scotland.  This  system  is  worked  by  means  of  a  many-columned 
Gash-Book,  and  a  many-columned  Journal,  the  headings  of  which 
are: — 


Gash  Account.    {Branch  Offict,) 

{Entry.) 

Policy  No. 

No.  of  Voucher. 

Folio  of  Agent's  Ledger. 

Dr. 

Cr. 

Postings  to  General  Accounts. 

Debit  Postings — 
Agents. 
Bank. 

Commission. 
Expenses. 
Head  Office. 
Interest,  etc. 
Premiums. 
Suspense. 
(Blank.) 
(Blank.) 

Credit  Postings  (same  as  Debit 
Columns). 


Journal.    {Branch  Office.) 

{Entry.) 

Policy  No. 

No.  of  Voucher. 

Folio  of  Agent's  Ledger. 

Dr. 

Cr. 

Postings  to  General  Accounts. 

Debit  Postings, 
Agents. 
Bank.  X 
Cash.    X 
Commission. 
Expenses. 
Head  Office. 
Interest,  etc. 
Premiums. 
Suspense. 
(BUnk.) 

Credit  Postings  (same  as  Debit 
Columns). 


The  headings,  I  think,  explain  the  two  hooks,  which  are 
balanced  once  a  month.  A  list  is  made  of  the  Agents'  Balances 
which,  of  coarse,  equals  the  Balance  of  the  Agent  Columns, 
together  with  a  list  of  Premium  Receipts  in  hand  which  equals 
the  balance  of  the  Premium  Columns,  a  list  of  Interests  out- 
standing corresponding  to  the  Balance  of  the  Interest  Columns, 
and  Analyses  of  Expenses  and  Commissions.  Copies  of  the  books 
and  these  Abstracts  are  sent  to  Head  Office  once  a  month. 
In  this  way  the  Branches  only  require  to  keep  a  Ledger  for  their 
Agents'  Accounts ; — the  rest  can  be  done  at  Head  Office. 

The  Suspense  Account  is  used  as  a  convenient  means  of  posting 
items  which  have  to  be  entered  before  their  due  date. 


Mr.  CanieroTis  airaiigemefd  suUahle  for  Card  Syatem. 

44.  It  is  almost  unnecessary  to  remark  that  Mr.  Cameron's 
method  would  work  in  very  well  with  the  Card  System.  If  you 
look  again  at  his  columns  you  will  notice  that  I  have  marked  the 
Bank  and  Cash  Columns  in  the  Journal  with  a  cross.     This  I 


47.    BRANCH    COMBI 


Renewals,    Iiw> 

month,  . 
ReawuroDces,   leas 

this  month, 

MedioalFee,  SmitI 

N.  F.  Debtonii  Intert 

Vreiniuin  Receipts  re 

per  lilt  Novemlx 
Do.  for  ulteration, 

Loan  aullioriaod  by  H 
(Remitted  by)  Head  0 

Loan  granted,   ■ 

Petty  Cwh, 

Liverpool,  LoailoD, 

Ktamp,  . 

Scottish  Widows  11 
New  PoUciea.     Prems 


December  dcoounta, 

Norwich  Union  Hoi    g 
Anuui'^  (paid,  leu 
OroDud  Rent, 
Balanoe  writM 
N.  F.  Debt  and  Interc) 


10  10 
10  10 


Oi«rtlt*il. 

H*0.,       . 

.  £6316    T 

A;:;ont»,     . 

.      201  18 

KyponBes, 

S\iipenBe,  . 

£6651  12 

OOMBI 
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one  as  I  consider   them  not  absolutely  necessary.      Tlie 
lie  of  his  system  really  means  that  he  only  works  with  ten 
Accounts,  and  "  Personal "  Accounts  for  Agents. 

ten  Ledger  Accounts  are — Cash,  Bank,  Agents,  Com- 
Expenses,  Head  Office,  Interest  etc..  Premiums,  Suspense, 
other  to  be  chosen  as  may  be  found  necessary. 


Branch  Combination  Cash  Book. 

Now  I  think  it  quite  possible  to  improve  Mr.  Cameron's 
^ement,  and  only  have  one  book,  which  I  will  call  a  Com- 
ion  Cash-Book,  to  serve  for  his  two  books.    The  accounts 

I  suggest  for  this  Combination  Book  are : — Cash,  Bank, 
Office,  Agents,  Expenses,  and  Suspense. 

lD  Office  would  be  debited  with  (a)  Payments  due  to  be 
made  by  Branch,  which  would  ^e  credited  to  "  Suspense," 
and  (b)  Receipts  returned,  less  commission,  and  (c)  balances 
written  off  as  bad,  etc.,  credited  to  Agents ;  and  would  be 
credited  with  Premiums,  less  commission,  falling  due,  which 
would  be  debited  to  "  Agents." 

Agents  " — would  be  for  all  receipts  of  the  nature  of  Income, 
such  as  Premiums.  The  Branch  would  have  an  account 
for  themselves  among  the  Branch  Agents. 

Branch  Expenses  would  not  include  Agents'  ordinary  Com- 
mission, but  would  include  all  other  expenditure. 

"Suspense" — ^would  be  for  Payments  the  Branch  had  to  make, 

such  as  Annuity  Payments,  Loan  Payments,  etc. 
46.  For  the  convenience  of  Head  Office  clerks,  when  checking 
id  posting  the  Branch  Accounts,  there  should  be  columns  analys- 
ig  the  receipts  and  payments,  which  may  be  divided  as  follows : — 


Receipts. 

Premiams  (Gross). 
Interest,  Fines,  etc. 
Loans,  Debts. 
Sandries. 


Payments. 

Agents'  Commission. 

Agents*  Expenses. 

Medical  Fees. 

Claims,  Surrenders,  Loans  and  N.  F. 

Debts. 
Sundries. 


And,  in  addition,  one  "  Journalised  "  column. 

The  book  will  have  in  all  twenty-two  columns,  as  in  Mr. 
Cameron's  books.  All  Cash  and  Bank  entries  will  appear  in  at 
least  three  of  the  columns.  I  now  give  an  example  of  the  book, 
with  a  few  specimen  entries.     {See  insert  opposite,) 

48.  The  first  objection  which  may  be  raised  to  this  Cash-Book 
is  that  it  would  have  to  be  so  often  used  as  a  Journal  that  there 


) 
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would  not  be  time  for  the  Cashier  to  use  it  as  a  Gash-Book.  If 
such  a  difficulty  should  arise,  the  Cashier  can  have  a  Scroll  Cash- 
Book  which  would  be  identical  with  the  Combination  Cash-Book, 
taking  the  columns  to  the  left  of  the  Analysis  of  Receipts  columns 
only,  but  including  the  voucher  column.  There  is  no  real 
objection  to  the  principle  of  the  book,  as  very  nearly  all  the 
transactions  that  a  Branch  has  to  record  are  Cash  transactions. 
The  delivery  of  a  bundle  of  written  Receipts  by  Head  Office  to  the 
Branch,  which  would  be  (or  should  be)  kept  by  them  as  valuable 
instruments,  though  not  recorded  in  either  the  Cash  or  Bank 
columns,  is  theoretically  a  Cash  transaction.  Besides,  in  the 
specimen  entries  given  above,  there  are  more  than  the  usual  pro- 
portion of  Journal  to  purely  Cash  items.  The  book  should  be 
kept  loose  in  sheets  in  the  first  place,  in  order  that  it  may  be 
conveniently  copied,  as  Head  Office  must  get  a  copy.  Perhaps  the 
most  convenient  way  of  doing  this  would  be  for  the  Cashier  to 
keep  a  Scroll  Cash-Book,  as  suggested,  and  only  press  copies  of  the 
sheets  of  his  Combination  Cash-Book,  the  originals  being  sent  to 
Head  Office.  In  this  case  the  headings  and  rulings  of  the  sheets 
would  be  printed  in  ink,  which  would  also,  press  copy.  A  large 
sheet  can  always  be  pressed  in  sections  in  an  ordinary  press. 

49.  You  will  notice  that  in  the  second  specimen  entry  is ''  Agents 
debtor  to  Head  Office  for  Renewals  due  this  month,"  £5201, 1  Is.  6d. 
This  entry  would  really  be  made  at  least  a  month  earlier,  as  the 
Renewal  Statement  and  Receipts  (see  §§  35  to  37)  would  (or 
should)  arrive  some  time  before  the  Premiums,  etc.,  are  due.  All 
the  Cashier  does,  however,  is  simply  to  pass  this  entry  through  the 
Book.  The  statement  is  then  handed  out  to  the  clerks,  who  from 
it  debit  the  Agents  in  their  Agents'  Ledger,  which,  as  in  the  case 
of  Head  Office,  should  be  a  Card  Ledger.  You  will  notice  two 
total  columns,  and  an  Agents'  Ledger  Folio  column,  given  on  the 
Branch  Sheets  (see  §  36),  to  enable  them  to  debit  one  net  sum. 

I  may  here  mention  that,  of  course,  it  is  not  essential  for  the 
working  of  this  system  that  Premiums  due,  less  Commission,  should 
be  entered  in  the  Cash-Book  and  Ledger.  The  gross  Premiums 
may  be  debited  to  Agents  if  preferred. 

50.  The  Agents'  Sheets  and  Renewal  Notices  are  also  written 
from  the  Branch  Sheet ;  the  Receipts,  being  already  written  by 
Head  Office  (see  §  35),  have  only  to  be  signed. 

The  Branches  keep  their  Debit  sheets  afterwards  carefully  in 
the  form  of  a  book,  which  constitutes  their  Agents'  Renewal  Debit 
Journal,  debits  on  account  of  new  Premiums  and  occasional 
Debits  being  made  through  the  Combination  Cash-Book. 

I  think  you  will  now  agree  that,  if  the  Branch  sheets  are 
written  in  the  form  proposed,  the  portion  of  the  work  left  to  be 
done  by  the  Branch  will  be  very  simple.    Nor  is  their  usual  work 
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pat  on  the  shonlden  of  the  Head  Office  Staff,  as  the  special 
trrangement  of  the  Renewal  Cards  (see  §  34),  which  is  the 
foundation  of  the  system,  lightens  their  duties  also. 


CHECKING  OF  BRANCH  STATEMENTS  AT 

HEAD  OFFICE 

51.  Besides  the  Combination  Cash  Sheets  the  Branch  sends 
once  a  month  a  list  of  Premiums  cancelled,  along  with  the  corre- 
sponding Agents'  Sheets  and  returned  Receipts.  The  following 
are  the  necessary  headings  for  these  sheets  and  the  Agent's  Credit 
Journal,  into  which  the  totals  thereof  are  entered : — 


KkwPoucibsJ    PRw^m 
HOP  TAKEN  UP  Commission 


RlREWALS 

Instalmbnts 

OP 

First  Year's 
Premium 


{ 
{ 


Premium 
Commission 

Premium 
Commission 


AGENT'S  CREDIT  JOURNAL. 

Date 

Brauch  or  Agent 
Ledger  Folio 
Total 
For  H.  0.  /  Medical  Fees 
Agents   1  Agent's  Expenses 
Sundries 
Remarks 
Cancellations 
{SatM  headings  as 
in    the    money 
columns     of 
Branch  Caned- 
latum  Sheet) 


BRANCH  CANCELLATION  SHEET. 

Date 

Agent's  Sheet 
Number 

Policy  Number 

Assured 

Due  date 

Agents'  Ledger 
Folio 

Agent's  Total 

Net  Total 
/Whole  Period 
\  Limited 
( Whole  Period 

Limited 

Whole  Period 

Limited 

Whole  Period 

Limited 
f  Whole  Period 

Limited 
f  Whole  Period 

Limited 

N.  F.  Debts 

N.  F.  Interest 

Loan  Interest 

Fines 

Other  Receipts 

Remarks 

In  regard  to  Receipts  Returned, 

62.  The  entries  in  the  Sheets  are  according  to  the  dates  on 
which  the  Agents  returned  their  Receipts,  and  correspond  with  the 
entries  in  the  Combination  Cash  Book.  The  Head  Office  Book- 
keepers check  the  Agents'  sheets  with  the  Combination  Cash  Book 
for  Cash  and  Commission,  Medical  Fees,  and  Agents'  Expenses, 
for  which  payments  they  are  to  a  certain  extent  vouchers,  and 
simultaneously  the  returned  Receipts  with  the  Branch  list  of 
Premiums,  etc.,  cancelled.    They  next  compare  the  Branch  Agents* 
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Sheets,  the  Branch  list  of  Cancellations  and  corresponding  Com- 
mission with  the  figures  they  originally  debited  to  the  Branch  in 
the  Branch  Renewal  Debit  and  New  Business  Debit  Sheets.  They 
then  mark  the  Premiums  on  the  copy  Branch  Debit  Sheets  paid 
or  cancelled,  and  after  a  reasonable  time  mark  the  Renewal  and 
other  Cards  from  these  markings. 

It  might  be  said  that  it  would  be  enough  to  see  that  the 
Branches  accounted  for  all  the  Receipts  sent  them,  and  that  it  is 
not  necessary  to  check  their  debits  to  Agents  individually,  but  I 
do  not  think  it  would  be  expedient  to  assume  that  the  transactions 
of  ordinary  Branches  with  their  Agents  were  in  order. 

In  regard  to  the  posting  of  Branch  Accounts. 

63.  As  regards  the  posting  of  the  Branch  Accounts,  Premiums 
and  Commission  were  posted  to  their  various  Accounts  through 
the  Agents'  Debit  Journal,  when  the  Branch  Sheets  were  sent  out, 
and  again  to  the  same  Accounts  through  the  Agents'  Credit 
Journal  from  the  Branch  lists  of  Cancellations,  when  these  came 
in,  so  that,  though  the  Branches  are  allowed  to  slump  the  different 
classes  of  Premiums  and  Commissions  in  their  Combination  Book, 
the  net  debit  and  credit  to  each  of  the  various  accounts  are 
correctly  obtained  for  the  Head  Office  Books  automatically. 

As  regards  the  other  Branch  Transactions,  if  you  look  again 
at  the  Combination  Cash  Book  (§  47)  you  will  see  that  it  is  not 
necessary  for  Head  Office  to  post  the  Expense  Accounts,  or,  rather, 
the  Abstracts  thereof,  of  which  there  will  be  twelve  each  year,  until 
the  end  of  the  year. 

64.  Note. — Particulars  of  Expenses  furnished  by  Branch  along  with  their 

monthly  statements  are- 
Rents  and  Taxes, £ 

Salaries, 

Coal  and  lighting, 

Travelling, 

Advertising, 

Stationery, 

Medical  Fees  (gw  per  column)^ 
Agents'  Expenses  (as  ])f,r  c6tumn)y 

Postages,  etc , 

Sundries, 

66.  As  regards  the  large  sums,  such  as  Claims,  etc.,  also  Re- 
assurances and  Annuities  paid  by  Branches,  which  appear  in  the 
Branch  Suspense  Account,  these  are  already  posted  to  the  Head 
Office  Accounts  through  the  Head  Office  Cash  Journal,  see  §  57. 
The  Balance  of  the  Branch  Suspense  Account  represents  sums, 
authorised  to  be  paid  by  Head  Office,  not  yet  paid.  The  Branch 
will  also  furnish  a  list  of  these. 

Similarly,  the  Balance  of  the  Branch  Account  '*  Agents  "  equals 
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the  value  of  the  Beceipts  in  the  Hands  of  the  Agents  and  the 
Branch.  A  list  of  these  will  be  given,  say,  quarterly  (see  also 
§88). 

The  Balance  of  the  Branch   "Head   Office''  Account  should 
equal  the  Balance  of  the  Account  for  that  Branch  at  Head  Office. 


OTHEK  IMPORTANT  BOOKS. 

56.  The  following  are  the  remainder  of  the  more  important 
books  necessary  for  the  working  of  the  system  : — 

SUNDRY  DEBIT  JOURNAL. 

Date 

Branch  and  Agent 

Policy  Number 

Assured 

Due  Date 

Ledger  Folio 

Remabks 

TOTAI. 

Assignment  Fees 

f  Premiums  I  W^»?J^P^"^^ 
Rknrwai^J  ILimited 

KENE^ALS^     Deduct    /Whole  Period 

VCoMMissiON  \  Limited 

Other  Premiums 
Other  Ommission, 
Loans,  etc.,  repatable 
Loan  Interest 

N.F.Deb™      f  "Jad'^peri^Hh''**'  ^•'  '^ '* 
N.  F.  I'^-stI^- N-,^j,^"*--t  P«»^  -^t" 

Fines 

Transfers 

Sundries 


For  **  revivals"  and  Altera- 
tions 


67. 

Receipts. 


HEAD  OFFICE  CASH  JOURNAL. 


Bank 
paid  in 


Date 

(Entry) 

(Policy  or  Bond  number) 

Cash 

{London 
Edinr. 
Sundry 
(Ledger  Folio) 
Sundries 
Investments 
Policy  Loans 
Interest  on  Invests. 
H.  O.  Collections  and 

Agents 
Income  Tax,  paid 


Bank 
drawn 


Payments.    Date 

(Entry) 

(Policy  or  Bond  number) 

Cash 
riiondon 
<{  Edinr. 
(Sundry 

(Ledger  Folio) 

(Voucher  Number) 

Sundries 

Investments 

Policy  Loans 

Reassur.  Premiums 

Claims 

Surrenders,  etc. 

Annuities 

Transferred  to  Outlays 

Commission  received 

Income  Tax,  received 
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KOTB  : — Bpeaimen  EDtriss  in  Cub  Jonnul.  The  H«sd  Office  ia  Mnuned 
to  write  cheqaw  for  mott  pftjmenta  t«  AuarMt  to  make  aure  th&t  the; 
are  CMhed  by  the  rightfnl  payeea. 

Policy  Loan  Granted  or  Investment  mode  per  Branch. 

(1)  Debit  Branch  and  Credit  Bank  with  aheqne  payable  toBorraverB. 

(2)  On  receipt  of  Agreament. 

Debit  Cash.  Credit  Branch. 

Debit  Loana.  Credit  Caah. 

Loan  repaid  per  Branch. 

(1)  Debit  Branch  and  Credit  Loans  Repayable,  per  Sandry  Debit 

JoomaL 

(2)  When  tramaation  oompleted. 

Debit  Loans  Repayable.  Credit  Cash. 

Debit  Cash.  Credit  Loana. 


HEAD  OFFICE  COLLECTION  BOOK. 


— 

ss. 

«?■ 

1 

1 
i 

1 

— 

[ 
1 

"- 

»it 

OUTLAYS  CASH  BOOK. 
Date 

RlSCEIVED.  CaSB 

Bank 

ASSIGNMBHT  FRra 

Ledger  Folio 
Voacher  Number 

Bakk 
rRents  and  Taxea 
I  Salaries 
"I  Directors'  Fees 
(.Heating  and  Lighting 

{Investmenta 
Claimi,  etc. 
Travelling 
.Special  C^mmlasiuii 
Advertising 
Stationen' 
Medical  Feea 
Policy  Stamps 
Petty  Cash 
Miscellaneoas 


Paid. 


Obnikal 
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The  object  of  this  book  is  to  save  ledgerising  Expenses  from  the 
C^£uh-Book  proper,  and  also  to  save  space  in  that  book.  There 
lU  be  no  difficulty  in  keeping  this  book,  as  the  payments  in  it 
'«  nearly  all  made  by  cheque  on  accounts  rendered,  so  that  the 
can  make  the  payments  and  write  the  book  at  his  con- 
venience. 

Policies  Reinsured. 

60.  In  the  event  of  a  sum  being  reinsured  in  another  Office,  the 

pajticnlars  of  the  premium  receivable  would  be  written  on  a  card 

noiarked  with  a  large  St.  George's  Cross  In  Brown,  and  the  particu- 

IsiTs  of  the  premium  payable  to  the  other  office  on  a  Card  marked 

vrith  a  St.  Andrew's  Cross  of  the  same  colour.     Both  Cards  would 

V>e  kept  together.       They  might  even  be  fastened  together  like 

reply  postcards. 

In  the  event  of  the  Office  guaranteeing  another  Company,  no 
special  card  is  necessary.  The  other  Office  would  simply  be 
treated  as  an  Agent. 

As  regards  Policies  Reinsured,  however,  when  the  Branch  Debit 
Siieets  are  made  up  from  the  Cards,  the  Policies  reinsured  are 
Jnarlced  say  with  an  "  R,"  and  Reinsurance  Credit  Sheets,  with 
similar  Columns,  etc,  are  prepared  at  same  time. 

Cashier  to  have  Reinswrance  Credit  Sheets, 

"  The  Reinsurance  Credit  Sheets  are  not  sent  to  the  Branches, 
but   are  kept  by  the  Head  Office  Cashier  on  a  file  for  reference. 
All  the  Reinsurance  Premiums  will  pass  through  his  hands  thus : — 
1-  Premiums  payable  direct  by  Head  Office  are  paid  by  the 
Cashier  in  the  usual  way.     If  they  are  payable  through  a 
Branch,  he  debits  Branch  and  Credits  Bank  with  cheque 
payable  to  Reinsuring  Company  for  Premium,  less  Com- 
mission. 
*'*  When  the  Branch  state  that  Premium  has  been  paid,  the 
Head  Office  Cashier  debits  Reinsurance  Premiums  for  total 
Premium  and  Credits  the  Branch  and  Commission  received 
per  cross  entry  in  the  Cash  Journal. 
^'  ^he  Reinsurance  Credit  Sheets  are  marked,  m  hen  the  Re- 
insurance Premium  has  been  actually  paid,  and  similar 
sheets  are  filled  in  for  Cancellations. 
^'  The  Sheets  are  put  on  the  Cashier's  file  in  months.     At  the 
end  of  the  year  they  are  taken  off  and  rearranged  accord- 
ing to  Branches.     From  the  totals  of  the  columns  on  the 
Sheets  statistical  Accounts  for  the  Branch  Reinsurances  can 
then  be  readily  made  up  for  the  Branch  Premiums  Collected 
Statement.     (See  also  Note,  §  37«) 
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Annuities  Paid. 

62.  A  Card  Register  of  Annuities  payable  is  kept  at  Head  Office, 
arranged  according  to  date  of  payment  If  there  are  niany^  these 
will  again  be  divided  into  Branches  and  then  into  Agencies. 
However,  we  will  assume  that  there  are  comparatively  few 
Annuities  payable  at  Branches.  A  list  is  made  up  for  the  Cashier 
from  the  Cards  (or  an  Annuity  Payable  Book,  altered  to  suit  the 
latest  information  on  the  Cards).  From  this  list,  on  getting  the 
usual  evidence  of  existence,  he  pays  the  Annuities  on  their  due 
dates. 

Note. — Entry  in  Head  Office  Cash  Journal  for  Annuity  paid  through  a 
Branoh. 

(1)  Debit  Branoh  and  Credit  Bank  with  cheque  payable  to  Annuitant 

for  Annuity,  less  Tax. 

(2)  When  Annuity  has  been  actually  paid,  Debit  Annuity,  Credit 
Cadi  and  Income  Tax  (gross  sum),  Debit  Cash  and  Credit  Branch 
(net  sum). 


POLICIES  NOT  TAKEN  UP. 

63.  A  Record  of  these  is  kept,  giving  number  of  Policy  sent  out^ 
name  of  Assured,  Assuree,  eta,  and  Not-taken-up  Number. 

When  a  Policy  is  sent  out  the  Copy  Policy  is  put  in  a  portfolio 
along  with  others  of  the  same  class,  where  it  remains  until  there 
has  been  plenty  of  time  for  the  proposer  to  either  pay  the  Premium 
or  the  Agent  to  return  the  Policy.  After  it  has  been  in  the  port- 
folio, say^  three  months,  it  will  be  bound  into  a  Copy  Policy  Book, 
unless  the  Policy  is  returned  not  taken  up.  In  that  case  the  Copy 
is  taken  out  and  a  fresh  blank  Copy  put  in  its  place,  bearing  the 
same  Policy  number ;  this  will  be  used  later  for  another  Policy. 
The  discarded  Copy  will  be  numbered  with  a  Not-taken-up  number, 
and  recorded  in  the  Not-taken-up  Book  and  put  away  with  the 
Life  Papers. 

The  Policy  which  has  not  been  taken  up,  clearly  cancelled,  is 
afterwards  produced  to  the  Auditor  and  then  sent  to  the  Stamp 
Office. 

In  this  way  Policy  Register,  Premium  Charge  Cards,  etc.,  will 
not,  under  ordinary  circumstances,  be  written  if  the  Policy  is  not 
taken  up. 

The  Audit  of  New  Business  done, 

64.  The  Auditor  will  see  that  every  Proposal  passed  by  the 
Directors  either  appears  in  the  Policy  Registers  or  the  Record  of 
Policies  not  taken  up.  To  help  him  to  do  this,  Policy  Numbers  or 
Not-taken-up  Numbers  can  be  put  in  pencil  opposite  the  cases  in 
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the  Life  Business  Book.    This  will  prevent  his  assistants  upsetting 
the  order  of  the  Policy  Begister  Cards. 

When  he  has  checked  the  Business  Book  on  to  the  Policy 
Register  Cards,  he  can  then  run  over  the  Cards  and  see  that  no 
Policies  have  been  issued  without  the  approval  of  the  Directors, 
which  is  the  more  important  part  of  the  audit,  from  his  point  of 
view. 

Note. — ^If  it  is  conBidered  undesirable  under  any  circumstances  to  use  a 
Policy  Number  a  second  time,  the  copy  of  the  Policy  not  taken  up  will  have 
to  remain  in  the  Copy  Policy  Book,  and  also  a  card  bearing  its  number  (and 
marked  as  not  taken  up)  among  the  cards  of  the  I'oHcy  Register  proper. 
This  will,  of  course,  considerably  increase  the  number  of  the  Records  of 
extinct  Policies  in  these  Registers. 


ALTERATIONS. 

66.  It  may  be  suggested  that  there  is  always  a  possibility  of  an 
alteration  being  made  without  being  properly  recorded,  or  effect 
given  to  it  in  the  Accounts,  whatever  system  of  book-keeping  you 
may  have  in  the  Office. 

But  as  no  alteration  should  be  made  without  the  Policy  being 
called  in  and  indorsed  to  that  effect,  whoever  signs  the  indorsation 
should  always  satisfy  himself  that  the  Alteration  has  been  recorded. 
It  is  not  possible  to  make  a  hard  and  fast  rule  that  no  indorsation 
should  be  signed  until  all  the  registers  are  marked  which  are  affected 
by  it  \  but  there  should  be  a  rule  that  the  Copy  Policy  is  similarly 
indorsed  and  a  record  made  in  an  Alteration  Book  before  the 
principal  indorsation  is  presented  for  signature.  From  this  I 
think  it  is  ^parent  that  an  Alteration  Book  is  absolutely  neces- 
sary. An  Alteration  Book  is  first  of  all  a  diary  in  which  alterations, 
including  bonuses  surrendered,  claims  paid,  premiums  reduced,  etc., 
are  noted.  There  is  (or  should  be)  a  column  in  it  for  the  initials 
of  a  head  clerk  that  all  Registers,  etc.,  affected  by  the  alterations 
have  been  marked.  It  is  unnecessary  to  mention  that  these  mark- 
ings should  be  made  as  soon  as  possible  after  the  alteration  is  made. 

66.  As  regards  the  Book-keeping  proper,  the  original  premium 
Receipt  is  returned  if  the  Alteration  is  made  as  it  usually  is,  just 
after  a  Premium  falls  due.  It  is  handed  to  the  Book-keepers,  who 
should  immediately  make  the  necessary  entries. 

I  do  not  know  all  the  different  ways  of  checking  the  Alteration 
Book,  but  one  way  I  understand  is  to  balance  it  at  the  end  of  the 
year  with  a  list  of  Alterations,  made  on  Sums  Assured  during  the 
year,  which  is  written  on  sheets  of  paper,  from  the  Policy  Registers. 
As  regards  Premiums  altered,  the  Alteration  Book  is  often  made 
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a  means  of  reconciling  Premiums^  charged  during  any  month  of 
one  year,  with  those  charged  daring  the  same  month  of  the 
previous  year. 

The  following  are  the  headings  in  an  ordinary  Alteration  Book  : — 


Uftto. 

Deductions. 

1 

\ 

Additiona. 

Pol.  No.  CaaM.    Name. 

AKerauon. 

1 
Bonus. 

Sum. 

Annual  '  n,^. 
Pramlum.,  "'^ 

Bonus. 

1 
Sum. 

1 

Annual 
Premium. 

Due.    , 

1 

1 

1 
1 

i 
1 

1 

j 

t 

1 

■ 

lull 


The  Eeco7iciliattan  of  AUeraiions, 

67.  Now  I  think  it  will  appear  that,  for  balancing  the  altera- 
tions in  Sums  assured  in  a  large  Office,  a  great  deal  of  trouble 
at  the  end  of  the  year  may  be  saved  by  having  the  Alteration 
Book  divided  into,  say,  ten  divisions,  each  of  which  will  cover, 
as  nearly  as  possible,  an  equal  number  of  Policy  Begister  Cards. 
The  Alteration  would  be  recorded  in  the  part  of  the  Alteration 
Book  indicated  by  the  Policy  Number.  As  regards  the  Premiums, 
however,  it  would  be  more  convenient  to  have  the  Alteration 
Book  divided  according  to  the  months  in  which  the  altered 
Premiums  might  fall  due,  or  according  to  Branches.  Both 
these  latter  divisions,  however,  would  cause  trouble.  I  think, 
on  the  whole,  it  would  be  much  more  convenient  to  divide  the 
Alteration  Book  according  to  Policy  Numbers,  which,  as  I  sugg^ted 
that  Policies  should  be  numbered  according  to  classes,  would  mean 
that  the  Book  would,  to  a  certain  extent,  be  divided  according  to 
classes.  On  the  samples  of  the  Policy  Begister  Card  ^29)  and 
Renewal  Premium  Debit  Card  (§  31)  you  will  notice  that  I  have  put 
in  a  conspicuous  manner  *'  Dates  of  Alteration."  I  have  also  done 
the  same  on  the  Copy  Policies  (§  78).  At  the  end  of  the  year  two 
separate  lists  could  be  made  up  of  the  Alterations  on  Sums  Assured, 
the  one  being  taken  from  the  Copy  Policy  Book,  and  the  other 
from  the  Policy  Register  Cards,  and  balanced  with  the  Alteration 
Book  in  divisions.  Thus,  provided  you  are  sure  that  no  alteration 
in  a  Sum  Assured  can  possibly  be  made  without  being  either 
recorded  in  the  Alteration  Book  or  the  Copy  Policy  Book,  you 
can  make  absolutely  certain  of  the  correctness  of  both,  and,  at  the 
same  time,  the  Policy  Registers. 


Alterations 
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As  reqards  the  Alteration  of  Premiums. 

68.  When  an  alteration  with  regard  to  the  Renewal  Cards  is 
made  the  Policy  is  treated  by  the  staff  in  the  first  place,  as 
mentioned  above. 

The  most  common  alterations  are- 
New  Policy  issued,  when  a  new  card  is  written  from  the  Copy 
Policy  Book. 


Premium  altered  from  yearly 
to  half-yearly  or  quarterly,  or 
xke  versa. 

Sum  Assured  altered. 

Age  altered 

Policy  altered  to  E.A.,  or  vice 
t^rsa. 


Claim  or  Surrender  paid. 


Bonus  surrendered  for  cash. 


Policy  called  in  and  altered  to  that 
effect.  Copy  Policy  and  Register 
Card  also  altered.  Alteration  re- 
corded in  Alteration  Book.  New  Re- 
newal Card  written  from  Copy  Policy 
Book.  "  On  "  or  • '  Off  "  Card  written. 
Old  Card  put  in  space  for  purpose, 
^§33. 

Policy  sent  in  by  Claimants. 
Alteration  recorded  in  Alteration 
Book. 

Off  Card  written. 

Renewal  Card  put  awav. 

Policy  called  in  ana  indorsed. 
Copy  Policy  also  indorsed.  Altera- 
tion noted  in  Alteration  Book.  Policy 
Register  marked.  Renewal  Card  not 
necessarily  affected,  but  should  be 
marked. 


I%e  Beconciliation  of  Premiums  charged. 

69.  There  appear  to  me  to  be  two  good  ways  of  balancing  ac- 
^^rding  to  months  the  alterations  of  Renewals  with  an  Alteration 
Book,  divided  according  to  Policy  Numbers.  The  first  is  to  have 
tlie  columns  for  "  premiums  written  on,"  and  "premiums  written  off," 
in  the  Alteration  Book,  divided  into  twelve  columns  each,  according 
to  the  months  affected  by  the  alteration.  This  would  be  inclined 
to  make  the  book  bulky,  and  also  to  make  what  ought  to  be  a 
simple  entry — as  it  is  a  very  important  entry — a  complicated  one. 
I  think  the  following  niethod  would  be  found  better.  When  an 
alteration  is  made,  it  is  recorded  first  of  all  in  the  Alteration  Book, 
and  the  Indorsation  on  the  Policy  is  marked  on  the  Copy  Policy, 
with  which  it  is  compared.  These  should  both  be  done  before  the 
Alteration  on  the  Policy  is  signed,  or  at  least  before  the  altered 
Policy  is  sent  out.  Immediately  afterwards  an  "  On  "  or  "  Off  "  Card 
is  written  from  the  Copy  Policy,  the  Policy  Begister  Card  altered. 
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and  the  Renewal  Premium  Debit  Card  altered  or  rewritten.  The 
"  On  "  or  "  Oflf "  Card  is  put  in  the  drawer  in  which  the  Renewal 
Premium  Debit  Card  is  kept  (see  §  33).  The  Alteration  Book  is 
then  marked  that  all  this  has  been  done.  Now,  from  the  ''  On  "  or 
<<Off"  Cards,  which  are  thus  arranged  according  to  Agencies,  lists 
can  be  made  up  by  means  of  which  the  premiums  debited  to  an 
Agent  or  Branch  in  any  month  can  be  reconciled  with  those 
charged  during  the  same  month  in  the  previous  year,  and  as  a 
natural  sequence  the  Premiums  charged  in  one  whole  year  to  all 
the  Branches  with  those  charged  in  the  previous  year. 


The  USB  of  "  On  "  and  "  Off  "  Cards  for  Valuation 

Purposes. 

70.  No  doubt  you  will  at  once  think  that  it  would  be  simpler 
to  record  the  alterations  into  a  many-columned  Journal  from  the 
Alteration  Boo]^  rather  than  put  them  on  to  "On"  or ''Off"  Cards 
at  all,  from  which  lists  of  some  sort  must  be  made ;  but,  when  the 
alterations  are  on  "  On  "  or  "  Off"  Cards,  they  can  be  arranged  in 
any  way  which  may  be  desired,  and,  if  the  date  of  Birth  and  date 
of  Entry  (and  date  of  Maturity  with  Endowments),  or  such  other 
information  be  added  as  the  Actuaries  may  desire,  the  "  On  "  and 
''Off''  Cards  may  be  made  the  basis  of  a  continuous  method  of 
Actuarial  Valuation. 


Mr,  ChaOianCs  System  of  Valuation. 

71.  When  writing  on  Life  Office  accounting,  it  is  hardly  possible 
not  to  bring  in  the  question  of  Valuations.  It  would  be  presump- 
tion in  me  to  discuss  methods  of  valuation,  as  the  subject  has  been 
so  thoroughly  thrashed  out  by  so  many  Actuaries  of  well-known 
experience.  However,  let  me  for  a  moment  refer  you  to  Mr. 
Chatham's  Prize  Essay  on  the  subject,  with  which,  no  doubt, 
you  are  all  well  acquainted.  I  understand  from  his  reference  to 
Cards  in  the  Journal  of  the  Institute  XXXI I.,  on  p.  406,  that  he 
advocates  the  use  of  Cards,  but  that  they  are  not  absolutely 
essential  to  the  working  of  his  System.  I  regret  that  he  does 
not  say  much  more  about  them  in  this  particular  paper. 
The  cards  with  which  most  of  us  are  familiar  are  those 
arranged  for  Mortality  Investigations  only.  I  refer  to  the  Institute 
Cards.  Besides,  although  it  is  obvious  that  cards,  which  are  to 
be  used  for  a  System  of  Valuation  like  Mr.  Chatham's,  must 
have   far  more  on   them   than  what  is  necessary  for  Mortality 
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Investigations,  I  think  it  is  generally  believed  that  one  card  of 
the  nature  of  a  Register  Card  is  all  that  is  necessary  even  for  a 
continuous  method  of  Valuation.  Now,  I  am  sure  "  On  "  or  **  Oflf " 
Cards,  or  let  us  call  them  Alteration  Cards,  of  which  you  might 
have  several  referring  to  one  Policy,  would  be  found  of  very 
great  service  in  the  construction  of  Mr.  Chatham's  Valuation 
Registers,  especially  his  Claim  Valuation  Registers.  I  may 
mention  that  the  American  Office  I  have  before  referred  to  used 
twelve  different  kinds  of  Alteration  Cards,  besides  a  Register  Card 
for  its  Actuarial  Valuations.  These  cards,  however,  were  kept  in 
the  Actuarial  Department,  and  were  quite  separate  from  the 
Accountants'  Debit  Cards.    (See  also  §  21.) 


THE  CARD  LEDGER. 

72.  A  Card  Ledger  is  a  Ledger  the  accounts  in  which  are  written 
on  separate  sheets,  which  may  be  taken  in  and  out  of  a  special  Box 
or  Set  of  drawers  arranged  for  the  purpose. 

The  six  principal  recommendations  to  such  a  Ledger  are  given 
by  J.  A.  Langstroth,  who  takes  credit  for  inventing  this  sort  of 
Ledger,  as  follows : — 

(1)  The  immediate  or  periodical  separation  and  retirement  of 
closed  Accounts,  and  the  ready  return  of  such  as  may  be  opened. 

(2)  The  saving  of  all  indexing,  where,  as  in  most  commercial 
houses,  an  alphabetical  order  of  accounts  is  desired.  (This  certainly 
applies  to  an  Agents'  Ledger.) 

Not  only  is  the  time  saved  formerly  spent  in  making  and  kee])- 
iug  up  an  Index,  but  the  thousands  of  moments  spent  in  using 
(referring  to)  an  index  are  all  saved,  since,  owing  to  the  ready 
maintenance  of  perfect  alphabetical  order  in  the  Cards,  the  account 
card  itself  is  more  easily  found  than  a  name  and  folio  in  an  index. 

(3)  A  saving  of  time  spent  in  opening  new  Ledgers. 
A  Card  Ledger  is  always  new. 

When  the  more  active  account  has  filled  both  sides  of  its  card, 
it  is  carried  to  a  new  card,  inserted  in  place  of  the  old  card  which 
is  retired,  its  serial  relation  to  its  more  sluggish  neighbours  being 
in  no  wise  disturbed  thereby. 

(I  am  inclined  to  think  that  the  accounts  would  be  in  a  more 
convenient  form  if  only  written  on  one  side  of  the  Cards.  Also 
that  a  card  could  only  be  taken  out  and  put  away  at  the  end  of 
the  year,  with  the  sanction  of  the  Auditor.  However,  these  are 
mere  matters  of  detail.) 
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(4)  It  eQables  you  to  group  and  classify  your  accounts  to  suit 
the  special  needs  of  your  business. 

(The  system  would  be  very  convenient  when,  for  instance^  an 
Agent  is  transferred  from  one  district  to  another,  or  under  certain 
circumstances  from  one  Branch  to  another.) 

''  Invalid  "  Accounts,  for  instance,  requiring  unusual  vigilance, 
can  be  placed  in  a  separate  group — a  hospital,  as  it  were — where 
they  can  more  easily  be  given  daily  attention  until  fully  con- 
valescent 

Or  city  and  country  accounts  may  be  separated  each  in  its  own 
alphabetical  order. 

Other  classifications  will  readily  suggest  themselves  which  need 
not  be  enumerated  here. 

(5)  It  enables  you  to  apportion  the  Accounts  among  a  number 
of  Book-keepers  (or  Auditor^s  clerks)  when  a  balance  is  to  bo 
rendered  at  a  short  notice  (or  an  Audit  carried  out  quickly). 

(6)  It  is  much  less  trying  to  the  eyes  to  look  at  a  given  number 
of  open  card  accounts  of  which  each  successively  faces  you  on  the 
same  spot,  than  to  hunt  for  the  same  accounts  in  a  bound  Ledger, 
right  and  left,  now  up  and  down,  through  an  accumulation  of  dead 
matter. 

To  these  one  might  add — 

(7)  It  saves  time  and  trouble  in  pulling  about  heavy  books. 

(8)  It  prevents  accounts  being  carried  forward  (or  backwards)  to 
odd  spaces  in  a  crowded  book.  And  it  prevents  an  open  account 
being  overlooked  in  a  crowded  or  untidy  book. 

Tht  Audit  of  a  Card  Ledger, 

73.  On  the  other  hand,  the  initial  difficulty  in  using  a  Ledger, 
or  ratlier,  the  principal  objection  to  using  a  Ledger,  the  sheets  of 
which  are  separate,  is  that  the  Auditor  would  refuse  to  audit  a 
Ledger  where  he  thought  Accounts  could  be  removed  without  his 
knowledge.  Another  objection  is  that  there  might  be  a  fear  that 
an  Account  could  be  taken  out  by  a  member  of  the  Staff  and  be 
mislaid  or  lost.  Now,  the  way  I  consider  that  these  objections  could 
be  overcome  is  to  arrange  and  number  the  folios  as  follows.  We 
will  first  take  the  Agents'  Ledger.  Each  Agent  will  be  given  a 
sheets  or  if  he  is  an  important  Agent,  two  or  three  sheets  of  a  thin 
book,  the  size  of  a  card.  These  sheets  are  then  arranged  according 
to  the  alphabetical  order  of  Districts  and  of  Agents'  names.  A 
few  spare  sheets  are  put  in  between,  and  then  the  whole  lot  are 
numbered. 

At  the  top  of  each,  near  the  number  and  above  the  name,  there 
are  two  spaces  marked: — Sheets  added,  Sheets  removed — Reason, 
thus : — 


The  Card  Ledger 

LBDOBR  CABD. 


8h«t>>dded.            1         SbMtanmoiMl. 

Dead 

Joiner 
47  Wbbt  Strest 
Ain-oiiilfl  3  J«m  1394 

345a 
M56 

Bron-n, 
Gordon,  i.§. 

Brown, 
Henry,  i.^. 
(rnlpd  out) 

34M 

Brown, 
Henry,  i.^ 

(rwled  ont) 

1 

! 
1 

Now  the  history  of  this  sheet  is  that  after  Sheet  345,  on  which 
Qeorge  Brown's  Accotut  was  given,  the  next  one  originally  was 
316,  Brown,  James.  Shortly  after  the  Ledger  was  stuted  a  new 
Agent,  Gordon  Brown,  was  appointed.  He  was  allotted  a  sheet 
which  was  nnnibered  316  A.  After  him  another  Agent  was 
ap|>ainted  called  Henry  Brown,  so  he  was  given  a  sheet  numbered 
34S  K     He,  however,  died. 

Note. — In  the  event  of  Henry  htivinK  been  appointed  before  Gordon 
Brown,  u  Uie  Btrict  alphabetical  order  of  the  cards  ia  alwaya  kept, 
34fib  woald  come  before  345a.  There  a  no  objeation  to  this  as  renrde 
potting,  aa  the  itenu  are  poated  to  the  namei  of  the  Acconnta  direct, 
not  to  the  Led^r  folio*  b;  means  of  an  Indei.  The  Ledger  folios 
would  be  given  id  the  reference  columns  of  the  Joamals  or  subsidiary 
books,  mostly  to  show  that  Iha  poHtings  had  been  made. 

The  Auditor's  staff,  however,  might  gmmble  at  having  to  use  the 
nanea  of  the  Acoonnts  when  they  were  checking  the  potting  of  the 
Ledser  from  the  Joamals,  bat  they  could  get  over  this  by  checking 
the  Ledger,  account  by  accoant,  into  the  Journals. 

76.  You  will  observe  that  the  Auditor's  name,  Isaac  Smith,  is 
signed  on  the  top  of  the  Sheet,  say  in  red  ink,  and  that  he  has 
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initialed  all  the  markings  to  the  effect  that  other  sheets  have  been 
added  or  removed.  If  he  does  this  before  he  begins  his  audit,  taking 
notice  that  all  alterations  made  since  he  last  audited  the  Sheets 
are  in  order,  and  then  again,  when  he  audits  the  Ledger,  if  he  sees 
that  he  does  not  audit  any  sheet  not  signed  by  him,  I  do  not  think 
the  Staff  could  take  advantage  of  him  by  juggling  the  Sheets  in 
any  way. 

76.  Although  it  is  obvious  that  a  Card  Ledger  would  be  very 
convenient  for  Agents'  Accounts,  such  a  ledger  would  also  be  more 
convenient,  I  think,  for  ordinary  Accounts  than  an  ordinary  Book 
Ledger.  You  will  have  noticed  that  I  advocated  the  use  of  several 
Premium  Accounts.  Now,  this  would  probably  be  troublesome  in 
a  Book  Ledger,  but  I  do  not  think  it  would  be  so  much  so  in  a 
Card  Ledger,  which  would  be  manipulated  as  follows.  Each 
Premium  Account  would  be  on  a  separate  Card  (or  set  of  Cards 
bound  into  a  thin  book).  When  a  clerk  wanted  to  post  Premiums 
from,  say,  the  Renewal  Premium  Debit  Journal,  which  he  would  do 
once  a  month,  he  would  take  out  the  Cards  for  the  Premium 
Accounts  and  make  one  Credit  entry  on  each  direct  without  using 
a  General  Journal,  as  is  usually  done.  At  the  same  moment 
another  clerk  might  be  posting,  say.  Expenses  from,  say,  the  Cash 
Book  on  to  another  set  of  Cards  in  the  same  Ledger. 

77.  Again,  suppose  some  one  in  authority  wants  to  study,  say,  an 
Expense  Account,  he  can  take  out  the  card  on  which  that  Account 
is  given.  He  can  also  get  the  corresponding  card  for  the  previous 
year,  or,  for  that  matter,  the  cards  for  the  last  five  years.  He 
can  monopolise  these  cards  for  a  week  if  he  likes  without  causing 
those  who  use  the  Ledger  for  other  purposes  any  inconvenience.  In 
the  event  of  his  wishing  to  know  the  particulars  of  the  items  posted 
from  a  subsidiary  book,  he  can  take  the  card  which  will  give  him 
the  reference  numbers  in  his  hand  and  walk  over  to  that  subsidiary 
book  and  look  up  what  he  wants.  When  ordinary  book  Ledgers 
are  used,  he  would  have  in  the  first  place  to  carry  a  heavy  ledger 
to  a  bulky  general  Journal,  which  would  refer  him  to  the  sub- 
sidiary book.  All  the  time  he  was  studying  that  one  Account,  he 
would  monopolise  two  important  books  and  the  subsidiary  book, 
the  latter  for  a  longer  time  than  if  he  could  refer  to  it  direct  from 
a  card. 

Note.— In  the  event  of  an  Outlays'  Cash  Book,  as  suggested  in  §  59,  being 
used,  the  particulars  of  the  Expense  Accounts  would  not  appear  in  the 
Ledger.  The  totals  from  the  Outlays'  Cash  Book  could  be  posted  quarterly, 
or  even  yearly. 

Again,  supposing  you  wanted  to  check  the  posting  of  the  Ledger, 
you  could  take  cards  for,  say,  twelve  difierent  Accounts  and  spread 
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them  out  before  tliree  clerks,  and  post  a  subsidiary  book  on  to 
them  as  quickly  as  you  could  read.  You  cannot  open  a  Book 
Ledger  at  more  than  one  account  at  a  time. 


78. 


COPY  POLICY  BOOK. 

( Right  page,  front . ) 


Policy  {Number) 
{Class,  etc.) 


Altered  {dates  here) 


Life 
{Surname) 


Copy  Policy.  (The  illustration  usually  put  at  the  top  of 
policies  would  not  appear.  This,  especially  when  the  formal 
printing  is  compressed,  will  enable  the  Co])y  Policy  to  take  up 
much  less  room  than  the  original.) 


Number 


Indorsements. 

{At  tx>p  0/ left-hand  page.  i.e.  bark  of  sheet.) 
Life  {Surname) 


Itatrof 

>ri4ic«. 


Aadgned  liy 


AMigned  to 


Nature  of  I>end 


Date  of 
l>wd 

Notice  recotved 
from 

{Lower  half  of  page  Mank,) 


Between  every  third  sheet  a  slip  would  be  inserted  to  keep  the 
book  in  shape  in  the  event  of  any  extra  pages  or  slips  being 
pasted  in. 

Note. — As  a  rule  Insurance  Offices  have  very  bulky  Copy  Policy  Books. 
Home  bind  up  Copy  Policies  as  large  as  the  originals.  In  one  Office,  whose 
lxK>k8  I  have  seen,  the  copies  arc  printed  smaller  than  the  originals,  but  two 
or  three  are  put  on  one  page  for  the  sake  of  compactness,  but  the  books  arc 
very  cumbersome.  My  idea  is  to  make  the  Copy  Policy  Book  the  principal 
Register  of  the  Policies,  but  to  have  it  bound  in  many  small  and  handy 
volumes. 
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KEGISTER  OF  ASSIGNMENTS. 

79.  There  are  two  or  three  methods  of  registering  Assignments. 
But  it  must  always  be  borne  in  mind  that  the  simplest  and  easiest 
methods  are  not  necessarily  the  most  desirable.  The  principal 
object  of  a  register  of  this  kind  is,  or  should  be,  to  make  it 
impossible  for  any  dealings  with  the  Policy  of  which  the  Office 
has  had  notice  either  directly  or  indirectly  to  be  overlooked. 

Copy  Policy  Book  as  Assig^nment  Register. 

80.  (1)  The  safest  method  is  to  register  all  notices  on  the  back 
of,  below,  or  opposite,  the  Policies  in  the  Copy  Policy  Book,  which 
can  easily  be  arranged  for  the  purpose.  In  this  way  all  dealings 
with  the  Policy  and  alterations  by  Indorsation,  or  otherwise,  can 
be  kept  together,  and  the  state  of  the  Policy  at  any  date  seen  at  a 
glance.     For  sheet  of  Copy  Policy  Book,  §  78,  on  previous  page. 

Assignment  Register  on  Cards, 

(2)  Perhaps  a  handier  method,  though  not  such  a  safe  one,  is  to 
have  a  Card  Register  of  Assignments — a  card  being  written  for  a 
Policy  as  soon  as  a  Notice  has  been  received,  and  a  second  Notice, 
if  received,  being  written  on  the  same  card.  These  Cards  would 
always  be  kept  in  the  numerical  order  of  the  Policies.  But,  even  if 
the  ordinary  Policy  Register  is  marked  that  such  an  Assignment 
Card  has  been  written,  it  would  be  extremely  awkward  if  the  Card 
got  mislaid  or  lost. 

Assignment  Register  in  Ordinary  Books. 

(3)  A  third  method,  which  I  am  inclined  to  think  is  neither 
convenient  nor  quite  safe,  is  to  record  the  notices  of  Assignment 
in  a  book  Register  according  to  date,  and  mark  the  Policy  Register 
that  this  has  been  done  with  a  reference  number.  This  method  is 
not  safe,  as  it  is  a  comparatively  easy  matter  to  put  the  reference 
number  opposite  the  wrong  Policy  in  the  Policy  Register.  And  it 
is  inconvenient,  when  a  Policy  has  changed  hands  more  than  once, 
to  have  to  look  in  several  places  in  the  Register  (or  Registers)  of 
Assignment  for  the  different  notices  which  have  been  recorded. 
It  may  be  said  that  a  clerk  is  just  as  likely  to  record  a  Notice  of 
Assignment  on  the  wrong  copy  policy  as  to  put  a  reference 
number  opposite  the  wrong  policy  in  the  Policy  Register.  This 
may  be  so ;  but  when  the  Copy  Policies  are  used  in  the  method 
suggested,  or  a  card  Register  of  Assignments  used,  the  Policy 
Roister  may  be  also  marked  that  the  Policy  has  been  dealt  with ; 
so  that  if  a  rule  is  made  (and  also  kept)  that  no  claim  should  be 
paid  or  surrender  value  granted  without  the  title  to  the  Policy 
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appearing  clear  in  both  the  Policy  Register  and  Register  of 
Assignments,  there  can  be  very  little  risk  indeed  of  the  money 
going  to  the  wrong  parties,  on  account  of  a  Notice  being  recorded 
against  the  wrong  Policy.  Put  shortly,  the  principle  on  which  I 
consider  a  Register  of  Notices,  etc.,  should  be  kept  is,  that  the 
Records  of  such  notices  should  be  registered  in  the  numerical 
order  of  the  Policies. 

81.  With  regard  to  the  all-important  rule  that  everything  done 
of  any  importance  in  an  Insurance  office  should  be  done  in  the  first 
place  by  a  junior  and  afterwards  checked  by  a  senior  clerk  or  an 
official,  one  cannot  rely  on  the  rule  being  always  kept.  In  draw- 
ing up  a  system,  therefore,  of  Book-keeping,  Registration,  or  any- 
thing else,  you  cannot  be  sure  that  work,  which  should  be  done 
by  two  men,  will  not  be  altogether  done  by  one  clever  man, 
who  "  checks  himself." 


THE  SUMMATION   OF  FIGURES   TAKEN  FROM 
CARD  REGISTERS,  CARD  LEDGERS,  ETC. 

82.  As  before  remarked,  information  recorded  on  Cards  is  always 
in  a  much  handier  form  than  the  same  recorded  in  the  columns  of  a 
book,  if  it  is  ever  required  to  rearrange  the  order  of  the  information. 

Tht  tise  of  a  Summation  Machine, 

The  usual  way  to  sum  figures  taken  from  the  Cards  would  be 
to  write  them  in  lists  and  then  sum  them.  But  it  must  be  obvious 
to  any  of  you  who  have  ever  seen  a  summation  machine  in  use, 
that  one  which  prints  the  figures  summed  besides  summing  them 
could  be  made  of  great  use  when  Cards  are  to  be  listed.  I  have 
seen  lists  of  cheques  made  up  by  bankers  with  such  a  machine  in 
America.  As  the  machine  prints  off  the  list  of  figures  summed, 
to  check  the  work  done  all  that  would  be  necessary  would  be  to 
read  off  the  Cards  a  second  time  with  the  list  printed,  or  better, 
to  read  the  list  off  on  to  the  Cards.  In  this  way  I  think  it  would 
be  quite  possible  to  shorten  the  mechanical  work  in  a  valuation, 
arranged  on  Mr.  Chatham's  Registers,  by  the  use  of  Cards  in  con- 
junction with  a  Summation  Machine.  The  first  step  would  be  to 
sort  the  Cards  into  the  groups  desired,  the  second  to  read  off,  say, 
the  Sums  Assured,  then  the  Premiums  Due,  and  portions  not  Due, 
and  BO  on,  to  a  clerk  working  the  Machine.  Totals  only  would  be 
recorded.  No  pack  of  Cards  would  be  gone  back  upon  once  it 
was  summed,  but  totals  would  be  revised  by  means  of  Alteration 
Cards,  when  alterations  affecting  any  of  the  figures  were  made 
daring  the  process  of  the  valuation.    In  the  event  of  the  Valua- 

VOL.  nr.  o 
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tion  being  continuous,  the  Cards  dealt  with  would  mostly  be 
Alteration  Cards. 

AnmuU  Valuations, 

83.  Personally  I  would  like  to  have  a  Card  made  for  every  Policy 
issued,  on  which  would  be  recorded  the  Value  of  the  Policy  at 
the  end  of  each  year  for,  say,  six  or  seven  years.  And  if  these 
Cards  were  divided  into  Branches,  even  without  a  Summation 
Machine,  an  exact  Profit  and  Loss  Account  could  be  made  for 
each  Branch  every  year.  If  the  Sums  Assured  and  Premiums 
were  valued  separately  on  the  Cards  they  could  also  serve  for  the 
Government  Returns.  But  even  if  Net  Policy  Values  only  were 
recorded,  I  am  sure  they  would  repay  the  trouble  taken  in  their 
construction. 

84.  As  regards  Accounting,  a  Summation  Machine,  of  course, 
would  be  very  useful  for  making  the  Trial  Balance  of  a  Card 
Ledger,  or,  for  that  matter,  of  any  Ledger.  It  is  for  this,  I 
understand,  they  are  usually  sold. 


THE  PREMIUMS-IN-ARREAE  DIFFICULTY. 

85.  To  all  those,  who  have  ever  had  any  experience  with  Life 
Office  Accounts,  the  great  difficulty  of  being  able  to  feel  sure  that 
Premiums,  which  are  said  to  be  in  arrear,  are  really  so,  must  be 
well  known.  I  therefore  give  a  special  chapter  to  this  subject 
To  keep  a  proper  check  as  regards  the  Agents  and  their  Arrears 
does  not  appear  to  me  to  be  possible.  There  is  no  doubt  that 
many  Agents  not  only  do  not  remit  Premiums  to  the  Office  till  some 
time  after  they  have  received  them  (which,  to  a  certain  extent,  they 
must  be  allowed  to  do),  but  also  sometimes  spend  the  money  they 
receive  for  such  Premiums,  and  make  up  the  balances  of  their 
Accounts  with  Premiums  coming  in  at  later  dates.  As  Agents, 
however,  are  customers,  the  Office  cannot,  except  under  special 
circumstances,  put,  what  an  Auditor  would  consider  satisfactory 
restrictions,  on  them.  With  those  in  the  employment  of  the  Office, 
however,  it  is  different,  and  yet  it  is  by  no  means  a  simple  matter 
to  devise  any  arrangement  of  checks  which  can  be  relied  upon  half 
as  much  as  their  honesty. 

However,  in  the  books  I  have  suggested  I  would  propose  the 
following  checks : — 

Premium  Receipts. 

86.  The  Assistant  Cashier  would  keep  the  Head  Office  Collection 
Book.     The  Cashier,  who  himself  would  have  to  sign  the  Receipts 
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(and  this  would  be  printed  on  them),  would  keep  them  locked  up  if 
signed  before  their  due  date.  On  a  sum  being  paid,  the  Assistant 
would  enter  it  in  the  Collection  Book  and  the  Cashier  would  initial 
the  entry.  The  Cashier  would  not  be  allowed  to  make  entries  in 
the  Collection  Book  himself.  The  Assistant  (or  the  clerk  acting  for 
him)  would  not  make  the  entry  unless  the  Receipt  passed  through 
his  hands.  Besides,  to  make  sure  that  the  Receipt  went  out  when 
the  entry  was  made,  a  press-copy  of  it  might  be  taken  in  a  book 
kept  for  the  purpose.  It  might  be  contended  that  the  Assistant 
should  sign  the  Receipt  as  well  as  the  Cashier,  to  show  that  it  had 
passed  through  his  hands  and  to  prevent  the  Cashier  writing  and 
giving  a  duplicate;  but,  if  the  latter  did  this,  he  would  have  difficulty 
in  getting  the  Assistant  to  make  the  entry,  on  the  production  of 
the  original  Receipt  at  a  later  date. 

Impaper  use  of  blank  farms. 

If,  however,  every  Receipt  had  to  be  signed  by  an  Official,  and 

^Iso  to  be  press-copied  when  given  out,  I  think  it  would  be  fairly 

^afe  for  one  man  to  keep  them,  receive  the  Collections,  and  make 

t;he  entries.     This  then  is  an  alternative  arrangement  for  Head 

Office,  and  the  arrangement  I  advocate  for  the  Branches.     The 

Reason,  that  at  Head  Office  some  one  besides  the  Cashier,  in  the  event 

^f  his  collecting  without  a  clerk,  should  sign  the  receipts,  is  that 

^^therwise  he  might  easily,  by  filling  in  a  blank,  give  a  duplicate 

^or  a  Premium  received  and  keep  the  money  till  he  felt  inclined 

%o   repay  it,  which  he  could  do  by  handing  over  the  original 

^^^ceipt  to  be  press-copied,  and  at  the  same  time  making  the  entry 

Xn  the  Cash-book.    However,  in  the  case  of  Branches,  it  would  not 

\)e  necessary  for,  say,  a  Head  Office  Official  to  sign  the  Premium 

^Keceipts  if  the  Branch  were  given  no  blank  forms.     In  a  small 

branch  Office  every  press-copy  might  be  marked  by  a  Branch  clerk 

«ther  than  the  one  acting  as  cashier,  that  the  Receipt  had  been 

pressed  in  its  correct  order  and  at  the  date  indicated. 

The  printed  matter  of  Receipts  which  had  to  be  press-copied 

would  be  in  ink  which  would  press-copy  along  with  the  writing 

of  the  Cashier. 

The  Receipt  press-copy   book  would   be   supplied   by  Head 

Office,  and  would  be  sent  to  Head  Office  once  a  month  with  the 

Cash  Statement,  with  which  it  would  be  checked. 

Receipts  for  Remittances. 

87.  Besides  the  Premium  Receipts,  the  Cashier  can  have  books 
similar  to  cheque-books  for  Agents'  Remittances,  etc  Every  form 
and  counterfoil  would  be  numbered,  and  the  Receipt  press-copied 
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when  given.  Tlie  Head  Office  Book-keepers  would  check  the  press- 
copies  with  the  counterfoils  and  also  with  the  Cash-book,  so  that, 
provided  only  that  the  payer  demanded  a  Beceipt  on  a  proper  form, 
the  Cashier  could  not  possibly  delay  to  debit  himself  with  money 
received.  This  system  I  also  suggest  for  Head  Office,  even  if  the 
Assistant  Cashier  keeps  the  Collection  Book,  as  mentioned  above. 

Checking  BrancJi  BeceijH.s. 

88.  Referring  again  to  the  system  of  checking  I  branch  Accounts 
in  §  55,  you  will  see  that  from  the  copy  Branch  Debit  Sheets, 
the  Combination  Cash-book,  and  the  analysis  of  the  Balance  of  the 
account  "  Agents "  the  Head  Office  Book-keepers  can  easily  see 
that  every  Premium  is  accounted  for.  A  friend  of  mine,  who 
audits,  among  various  other  kinds  of  Accounts,  Life  Office  Accounts, 
and  to  whom  1  have  shown  this  paper,  has  suggested  that  it  would 
be  better  to  have  separate  columns  for  Agents  in  the  Branch 
Combination  Cash-book.  My  only  reasons  for  not  having  them 
are  that  the  book  has  a  great  many  columns  already,  and  that 
transfers  between  what  would  then  be  the  General  Branch  Account 
and  the  Agents'  Account  would  take  up  a  good  deal  of  space  on 
the  pages,  and  increase  the  number  of  journal  entries  in  what  is 
primarily  a  Cash-book.  The  object  of  having  a  General  Branch 
Account  separate  from  the  Agents'  Account  in  the  Cash  Book 
columns  is  that  an  Auditor  or  Inspector  can  come  in  on  the 
Branch  at  any  moment  and  ask  the  Cashier  to  reconcile  the 
Balance  on  the  former  account  with  the  Receipts  in  hand.  This 
could  not  be  so  thoroughly  done  if  the  General  Branch  Account 
or  Branch  Cashier's  Agency  Account  is  kept,  as  I  suggest  in  §  45, 
along  with  the  Agents'  Accounts  in  the  Agents'  Ledger,  as  a 
Ledger  account  probably  would  not  be  always  up  to  date  like  an 
account  shown  in  the  columns  of  the  Cash  Book.  However,  with 
a  thorough  periodical  check  at  Head  Office,  and  the  arrangement, 
which  I  suggest  of  press-copying  the  Receipts,  I  do  not  see  that 
a  Cashier  could  either  purposely  or  inadvertently  do  what  he 
should  not  do  without  being  detected. 

89.  KoTS. — I  have  been  advised,  for  obvious  reasons,  not  to  cx]>lain 
elaborately  why  certain  checks  should  or  need  not  be  used  as 
regards  Receipts  and  Receipt  Forms.  I  recommend,  however,  the 
following  checks  in  addition  to  those  suggested  above  : — 

1.  On  all  Receipt  Forms  it  should  b^  printed  that  no  Receipt 

should  be  taken 

(a)  Unless  written  on  the  Official  Form  ;  or, 

(b)  If  either  the  date  or  the  sum  is  corrected  or  altered  in 

any  way. 

2.  All  Notices  of  Lapse  or  Non-Forf citable  Debt,  in  the  event  of 

a  Premium  not  being  paid,  should,  if  possible,  be  sent  direct 
by  Head  Office  to  the  Assuree.     (See  cuso  §  38, — Addresses.) 
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90.  Although  this  system  of  press-copying  all  receipts  is  a  simple 
check,  I  have  vn'itten  about  it  at  some  length  because  I  would 
like  to  prove  that  it  would  not  only  work  automatically  but  also, 
what  is  as  important,  appear  perfect  to  those  whom  it  was  meant 
to  check.  It  is  not  that  I  think  Life  Office  Cashiers  require  more 
checking,  or,  for  that  matter,  as  much  checking  as  other  people. 


INVESTMENTS. 

91,  The  following  method  of  registering  Investments  and  of 
charging  the  staff  with  Interest,  Dividends,  etc.,  receivable,  as  they 
fall  due,  may  be  found  convenient  in  a  large  Office. 

On  an  Investment  being  made  or  a  Loan  (other  than  a  Policy 
Loan)  being  granted,  the  transaction  may  be  entered  in  order  of 
date  in  a  Memorandum-book  with  the  following  headings : — 

Investment  Made  Memorandum-Book. 

Date  authorised  by  Directors. 

Amount.     (Face  Value. ) 

Name  (or  Borrower). 

Date  of  Deed. 

Solicitor. 

Number. 

Price, 

Date  paid. 

If  added  to  card  of  previous  Investment, 

number  of  that  card. 
Date  card  removed  from  Investment  Register. 

The  entries  will  be  made  in  the  book  in  order  of  date,  and,  as 
the  numbers  given  will  afterwards  be  the  Investment  or  Bond 
numbers,  the  Memorandum-book  will  form  a  Register  in  numerical 
order  of  the  names  of  the  Investments,  for  which  there  should  be 
Register  Cards. 


'O' 


The  Investment  Register. 

92.  The  Investment  Register  proper  will  be  on  cards.  Different 
classes  of  Investments  can  have  different  colours.  It  would  pro- 
bably be  considered  desirable  to  alter  the  wording  on  the  cards 
to  suit  the  requirements  of  the  different  classes.  I  do  not,  how- 
ever, think  it  necessary  to  print  here,  say,  five  or  six  different 
designs  for  these  classes,  but  I  suggest  that  the  form  and  wording 
of  the  cards  should  be  in  all  cases  somewhat  as  follows  : — 
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iNVESiiiENT  Register  Card. 


Borrower 
(or  InveghMnt) 


{CloM  in  Balanee-Sheet) 


No. 


Loan,  £ advanced  on 

{or  price) 

Principal  Repayable  in  Instalments  of 


Duration  of  Loan , 


Rate  to  be  Charged 

SECURiry 


Interest  Rate  in  Bond 

, Payable. 


Date  of  Deed. 

(or  certificate) 


Date  of  Recording 


(TruMetdf  Solicitors,  etc) 


Solicitor  or 
Address,  etc. 


Date. 


Cash- 
Book 
Folio. 


Cash  Value 
Sum  Altered. 


Face  Value. 


Amount  and 
Additions. 


Repaid. 


Ralance. 


Total  Anni 
Nominal 
Interest. 


These  cards  would  be  kept  in  the  classes  in  which  they  appear 
in  the  Balance-Sheet,  and  would  be  arranged  in  each  class  in 
alphabetical  order.  The  card  would  be  fairly  large  and  long- 
shaped,  in  order  that  all  the  important  information  could  appear 
on  the  front. 

On  the  back  of  the  card  can  be  given  any  further  information, 
wbiob  maj  be  found  desirable,  a\xch  as  an  Index  to  the  letters 
written  and  received  in  connection  NvitVi  V^e  ItLN^^XxoL^iiV 
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The  Repaid  column  would  only  be  for  Instalments  repaid  by 
le  Borrower  or  the  face  value  of  portions  of  Investment  sold, 
'he  Amount  and  Addition  column  would  be  for  the  amount  of 
le  Loan,  or  the  face  value  of  the  Investment,  in  the  first  place, 
tid  afterwards  for  additional  sums  lent  to  the  Borrower,  or 
icreases  made  in  the  face  value  of  the  Investment. 

93.  The  true  Interest  and  the  true  value  of  an  Investment 
ould  be  got  from  the  Interest  Debit  Card.  This  is  the  general 
»rm  of  the  card  I  suggest — 

Interest  Debit  Card. 


Tower 
Investment) 


Tiinal  Amount  £ 

2e £. 

Q  Recoverable  at , 

a  to  be  provided  for  £. 


{Branch) 

Nominal  rate  of  Interest 

True  rate  of  Interest 

Amount  Nominal  Yearly  Int.  £. 
Amount  Do.  for  half  year  £ 

Duration  of  Loan 

{or  Ini>estment) 


Gash  Fol. 
If  Reed. 


Tnie  Interest. 


Capital 
Repaid. 


Capitol 
Oatstanding. 


Ledger 
Pol. 


Income 
Tax. 


stnal  card  would  have  two  seta  ot  colnmns  with  their  T«t^ctvve\i%«AVii%i^^  ^\  \\. 
r  Ufog^r  in  sbape.     The  columna  would  alto  be  continued  on  \^«  \Mkft)L. 
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Now  this  card  is  suitable  for  any  ordinary  Investment.  It 
is,  however,  not  meant  for  Policy  Loans,  which  are  recorded  on 
the  Copy  Policies,  §  78,  the  Interest  receivable  thereon  being 
charged  by  means  of  the  Renewal  Premium  Debit  Cards,  §  31. 

The  use  of  the  columns  on  the  Interest  Debit  Cards. 

94.  In  the  case  of  Loans  on  Personal  Security  and  Mortgages 
the  True  Interest  will  be  the  Nominal  Interest,  but  the  Capital 
Repaid  Columns  may  be  used  for  Instalments  repaid  by  the  Bor- 
rower if  thought  desirable.  Mortgages,  however,  which  have  been 
bought  at  a  premium  or  a  discount,  will  be  in  the  same  position 
as  Debentures  or  Stocks  redeemable.  In  these  cases  the  Income 
Tax  in  the  Income  Tax  column  will  be  for  the  Income  Tax  on  the 
Nominal  Interest,  not  the  theoretically  equitable  Income  Tax. 
In  the  case  of  Rent  Charges,  however,  the  Income  Tax  will  be 
the  equitable  Income  Tax.  There  will  of  course  be  no  Sum  Re- 
coverable in  the  case  of  Rent  Charges,  but  the  total  price  will 
have  to  be  provided  for  out  of  the  Instalments  of  Capital  Repaid. 
In  the  case  of  Feu-Duties  and  other  Perpetuities,  the  Capital 
Repaid  column  will  not  be  used. 

The  Ledger  folio  column  is  for  the  posting  of  the  sum,  which 
is  theoretically  repaid  in  the  Instalments  of  Nominal  Interest,  to 
the  credit  of  the  class  of  Investments,  to  which  the  Investment 
recorded  on  the  card  belongs.  A  new  Card  will  generally  have  to 
be  written  if  the  Amount  of  the  Investment  is  altered.  This  will 
not  be  necessary  so  often  in  the  case  of  the  Roister  Cards,  §  92. 

The  Interest  Debit  Cards  are  arranged  according  to  the  dates 
in  which  the  Interest  is  payable. 

The  few  yearly  Cards  and  those  for  quarterly  Debits  will  be 
kept  separate :  these  will  be  blue  and  red,  the  latter  being  divided 
into  three  sections  of  four  months  each. 

The  half-yearly  Cards  will  be  white,  and  divided  into  six 
divisions  of  two  months,  so  that  those  on  which  Interest  is  pay- 
able during  June  and  December  will  be  together. 

Interest  Debit  Sheets  for  Cashier, 

95.  From  these  cards  Receipts  will  be  written  for  Interest,  when 
necessary,  and  a  Debit  Sheet  will  be  made  up  for  the  Cashier  once 
a  month. 

The  total  of  these  sheets  will  be  debited  to  **  Cashier's  Interest " 
(or  a  Branch)  at  the  beginning  of  the  month  and  credited  to 
Interest  Receivable.  When  received,  the  Cashier  will  Debiu 
Cash  and  Income  Tax  and  credit  ^'  Cashier's  Interest  '*  per  his 
Interest  and  Income  Tax  columns  (see  §  57).  At  the  same  time 
the  total  of  the  Nominal  Interest  will  be  debited   to  Interest 
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Receivable  and  credited  to  Interest  Account  and  the  Investment 
Accounts  with  the  respective  amounts  of  True  Interest  and 
Capital  Repaid  contained  in  the  Nominal  Interest. 

In  the  event  of  there  being  Investment  Columns  in  the  Cash 
Book,  as  suggested  in  §  57,  the  Capital  Repaid  (or,  as  perhaps 
it  might  be  more  correctly  called,  the  Capital  written  down)  will 
either  be  posted  to  separate  Investment  Accounts  in  the  Ledger, 
or  recorded  in  inner  columns  in  the  Investment  Accounts.  The 
object  of  doing  this  is  that  the  Investment  Columns  in  the  Cash 
Book  can  be  readily  balanced  with  the  Investment  Accounts  in 
the  Ledger. 

Note. — The  debit  sheet  of  one  month  should  be  compared,  item  with 
item,  with  the  debit  sheet  of  the  same  month  of  the  previous  year. 
A  Reconciliation  should  be  made  up  of  the  differences,  and  each  marked 
with  the  page  in  the  (Directors')  Business  Book  which  instructs  the 
alteration,  or  some  other  explanation  written  opposite  it. 

The  Auditor  may  either  check  the  Reconciliations,  or  satisfy  him- 
self that  the  staff  of  the  Office  make  them.  He  can,  liowever,  check 
the  receipts  from  Interest  and  Dividends  otherwise  as  explained  below 
in  §  97.  If  there  are  many  alterations,  *'0n"  and  **Off"  cards,  see 
§  32,  can  be  kept  in  the  drawers  along  with  the  Debit  Cards  as  an  aid 
to  the  clerks  wneii  making  the  Reconciliations. 

Garis  suitable  for  the  Investment  of  other  Companies, 

96.  This  arrangement  of  cards  for  Investments  Registers  could 
be  used  by  Banks,  Eeversionary  and  Investment  Companies,  as 
well  as  Insurance  Offices. 

You  will  notice  that  I  assume  that  the  Nominal  Interest  of  or, 
speaking  generally,  Nominal  Income,  from  all  Investments  is 
divided  into  Capital  Repaid  and  True  Interest.  If  this  is  not 
always  done,  I  am  sure,  in  an  Insurance  Office  at  least,  it  ought 
to  be.  The  rough-and-ready  way  of  dividing  the  sura  to  be  pro- 
vided for  into  equal  portions,  the  number  of  such  portions 
corresponding  with  the  number  of  instalments  of  Nominal  Interest, 
in  the  long-run  is  not  really  a  convenience.  The  correct  instal- 
ments of  Capital  in  all  cases  can  be  easily  calculated  with  a  table 
of  Logarithms  or,  better,  an  Arithmometer. 

Audit  of  the  Investments. 

97.  As  the  Audit  of  the  Investments  made,  the  Securities  and 
the  Interest  and  Dividends  received,  is  a  very  important,  perhaps 
the  most  important,  part  of  the  Audit  of  the  Accounts,  etc.,  of  a 
Life  Office,  or,  for  that  matter,  of  any  Company  or  Trust 
which  has  to  be  audited,  I  will  explain  briefly  how  the  Invest- 
ments and  Income  therefrom,  recorded  as  I  suggest,  can  be  satis- 
factorily audited.  This  can  be  done  without  the  Auditor  really 
depending  on  the  cards,  as  follows : — 
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A  list  is  made  up  of  the  Securities,  of  which  a  summiury  will  be 
afterwards  published  in  the  r^;ulatioii  Balaoce-Sheet 

This  will  be  made  in  Uie  form  of  a  many-columned  statement. 
This  Statement  will  be  compared  with  that  of  the  previous  year. 

A  Reconciliation  will  be  made  in  classes  of  the  Face  Values  of 
the  Investments,  and  also  of  their  values  (before  being  "  written 
down,"  as  explained  below).  The  page  of  the  Business  Book  will 
be  given  opposite  each  alteration.  The  Auditor  will  see  that  the 
alterations  have  been  authorised  by  the  Directors  in  the  Business 
Book,  that  the  Directors  have  acted  within  their  powers,  and  that 
all  their  instructions  have  been  carried  out. 

Interest,  etc. 

An  Interest-received  column  will  also  be  given  on  this  State- 
ment, by  which  the  Auditor  will  see  that  the  correct  amount  of 
Interest  has  been  received.  That  it  is  debited  in  the  Books  on 
the  date  it  should  have  been  received  he  can  check  by  the  Interest 
Column  in  the  many-columned  Gash  Journal,  §  57.  He  should 
also  see  that  all  Interest  Beceivable  is  mentioned  either  in  the 
Cash  Journal  or  otherwise  accounted  for. 

As  mentioned  above  (§  95,  Note),  he  can  also  check  the  monthly 
Interest  Debit  Sheets,  should  he  think  fit. 

Securities. 

98.  He  will  then  see  that  there  are  Securities  for  each  Invest- 
ment in  the  Statement,  in  the  usual  way,  and  he  can,  at  the  same 
time,  if  he  has  several  clerks,  or  later,  see  that  there  is  an  Invest- 
ment Register  Card  for  each  Investment  in  the  Statement,  though 
it  is  not  absolutely  essential  for  him  to  check  them.  He  can  very 
easily  do  it,  however,  as  the  Register  Cards  are  kept  in  the  order 
in  which  the  Investments  are  given  in  the  Statement,  the  State- 
ment having  been  made  up  from  them  in  the  first  place. 

Values  written  down, 

99.  Besides  the  above  columns  in  the  Statement,  there  will  be 
given  a  "  Written  Down  Value  Column." 

The  Auditor  can  always  see  at  a  glance,  as  the  Face  Value  is 
given  on  the  Statement,  when  the  price  of  any  Investment  which 
has  been  bought  at  a  Premium  must  be  written  down  each  year. 
He  can  check  the  amount  written  down  by  looking  at  the  Interest 
Debit  Card,  on  which  it  is  recorded  as  "  Capital  Repaid  "  in  the 
Instalments  of  Nominal  Interest,  or  he  may  satisfy  himself  that 
the  sum  written  down  is  correct  enough  for  auditing  purposes,  by 
seeing  what  was  written  down  at  the  end  of  the  previous  year,  or, 
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best  of  ally  he  can  check  it  for  himself  in  an  Actuarial  manner. 
He  will  then  see  that  the  totals  in  the  Written  Down  Value  Column 
agree  with  the  totals  in  the  Investment  Accounts  in  the  Ledger. 


LETTER-BOOK  INDEX. 

100.  It  will  be  found  a  great  convenience  to  have  Letter-book 
Index  Cards.  The  ordinary  method  of  having  the  Index  in  the 
letter-book  means  that  the  Indices  of  several  letter-books  have 
often  to  be  searched,  in  order  to  find  a  letter.  The  operation  is 
more  tedious  when,  as  often  happens  in  letter-books  for  the  corre- 
spondence with  Branches,  there  is  no  Index.  This  form  of  card, 
which  is  almost  identical  with  that  used  by  the  Northwestern 
Mutual  Life  Insurance  Company  of  Milwaukee  {m.  §  21),  will,.  I 
think,  be  found  very  convenient. 


Letter  Index  Card 


Policy 

{or  Band) 

Number 


{Name) 


LettiT 
Book. 


Page. 


Letter 
Book. 


Page. 


Letter 
Book. 


Page. 


The  name  can  be  that 
of  any  tradesman  or 
newspaper,  with 
whom  the  Office  cor- 
responds, as  well  as 
that  of  a  Life  Assured 
or  Borrower. 

This  card  can  be  also 
arranged  for  the  in- 
dexing of  the  files, 
etc.,  m  which  letters 
received  are  put  away. 
Columns  for  this  pur- 
pose might  be  put  on 
the  back.  However, 
all  letters  received 
connected  with  a 
Policy  (other  than 
notes  from  Branches) 
should  be  filed  to- 
gether in  such  a  man- 
ner that  indexing  is 
unnecessary. 
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THE  SYSTEM  OF  THE  PRUDENTIAL 
INSURANCE  COMPANY. 

101.  After  I  had  written  the  greater  part  of  this  paper,  I 
decided  to  request  the  Managers  of  the  Prudential  Insurance 
Company  to  allow  me  to  see  the  system  of  accounting  at  their 
Head  Office  in  London,  as  I  understood  they  made  much  use  of 
cards.  These  gentlemen  most  kindly  allowed  me  to  do  this, 
giving  me  every  facility  to  study  the  arrangements  of  their  great 
organisation.  • 

The  book-keeping  system  of  the  Company,  for  obvious  reasons, 
differs  somewhat  from  either  that  of  American  or  Edinburgh  Life 
Offices,  but  what  I  was  able  to  see  in  the  short  time  I  was  in 
their  wonderful  building  was  very  interesting  and  most  instructive. 
This  is  a  short  description  of  the  general  principles  on  which  they 
keep  their  Accounts. 

All  Books  and  Papers  are  first  of  all  divided  into  twelve 
districts.  The  Industrial  Business  and  the  Ordinary  Business  are 
separated,  but  run,  as  it  were,  on  parallel  lines  right  through  the 
Accounts.  The  twelve  Districts  are  referred  to  as  A  B  C  D,  and 
so  on,  and  all  Agents*  sheets,  envelopes,  etc.,  are  marked  with  one 
of  these  letters. 

The  ordinary  Prudential  Agent  is  furnished  with  Account  forms, 
on  which  he  fills  in  his  transactions.  There  are  spaces,  in  which 
he  records  both  his  Industrial  and  Ordinary  Business.  He  has  to 
send  one  of  these  forms  once  a  week  to  the  Office. 

(1)  Debits  to  Agents  on  Account  of  Industrial  Business. 

Book  Registers  are  kept  of  all  Proposals  accepted.  The  books 
are  in  the  twelve  District  Divisions.  The  Proposals  are  recorded 
in  them  in  numerical  order,  and  the  Policies  when  issued  are  given 
the  same  numbers. 

In  the  Registration  Department  the  Policies  are  also  registei*ed 
in  separate  books.  A  book  represents  an  Agency.  The  Agent 
keeps  a  similar  book.  To  enable  him  to  keep  his  Register  correct, 
a  slip  is  sent  to  him,  on  which  is  given  his  new  Policies,  and  the 
total  of  his  weekly  premiums  brought  forward. 

Agents  have  also  Lapsed  Policy  Registers.  The  total  of  Lapsed 
Policies  is  brought  forward  in  a  similar  manner  to  the  total  of 
Policies  added.  The  difference  of  these  totals  gives  his  weekly 
collectable  debit.     Policies  revived  are  added  to  new  Business. 

The  Agent  is  not  given  any  Receipts,  but  the  Policyholder 
keeps  a  book,  in  which  the  former  acknowledges  receipt  of 
Premiums  when  he  calls  and  gets  them. 
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(2)     Debits  to  Agents  on  Account  of  Ordinary 

Life  Business. 

Renewal  Registers  are  kept  for  these,  which  are  divided  mto 
the  twelve  District  Divisions.  Yearly  Registers  are  again  divided 
into  months,  Half-yearly  into  six  sections  of  two  months.  Separate 
quarterly  books  are  kept  for  each  set  of  four  months. 

The  Policies  are  recorded  in  the  Renewal  Registers  in  Numerical 
order.  The  Receipts  and  Renewal  Notices  are  written  by  the 
clerks  in  that  order,  called  over  together  into  the  Register,  and 
then  re-arranged  into  Agencies.  Renewal  Debit  Lists  are  then 
written  for  each  Agent. 

Before  the  Debit  Lists  go  out  they  pass  through  the  Audit 
Department,  and  are  recorded  in  the  Auditors'  Renewal  Registers. 
Afterwards,  in  order  to  see  that  the  Agent  accounts  for  the 
Premiums,  etc,  with  wliich  he  is  debited,  his  weekly  Account 
sheet,  when  sent  in,  is  also  checked  with  the  Auditors'  Renewal 
Registers. 

Note. — For  the  benefit  of  my  professional  brethren,  I  may  mention  that 
the  Prudential  Company  use  the  words  ** Audit"  and  ''Auditing" 
almost  as  freely  as  Americans.  They  have  an  *' Audit  Department" 
for  checking  Agents'  Sheets,  etc.  The  Directors  have  a  separate  and 
very  excellent  system  on  which  they  ''audit,"  or  rather  supervise,  the 
cash  transactions ;  and,  besides,  there  is  an  audit,  in  the  technical 
sense  of  the  word,  by  a  firm  of  independent  experts. 

(Auditors')  Renewal  Register. 

102.  The  Registers  are  divided  into  Agencies.  Premiums  arc 
entered  in  their  numerical  order  in  each  Agency.  The  book  is 
cross-ruled.  Besides  one  Premium  column  there  are  perpendicular 
rulings  for  the  twelve  months,  and  horizontal  rulings  for  five 
years.  In  one  of  the  little  oblongs  formed  by  these  rulings  is 
entered  the  number  of  the  weekly  sheet,  in  which  the  Agent 
accounts  for  the  Premium  due.  In  this  way  the  Auditors  know 
weekly  what  the  Company  get,  and  what  is  outstanding. 

Outstanding  Receipts  are  returned  at  the  end  of  the  month. 
Agents  cannot  collect  without  giving  an  Official  Receipt. 

The  Accounts  of  Solicitor  correspondents  and  other  such  Agents 
are  checked  in  a  similar  manner.  The  Premiums  with  which  they 
are  charged,  however,  are  registered  along  with  those  paid  direct  to 
Head  Office. 

(J<ish  Collection  Books, 

103.  In  no  way,  perhaps,  can  the  huge  number  of  transactions 
which  daily  pass  through  the  books  of  the  Prudential  be  realised 
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as  readily  as  by  simply  counting  their  Cash  Books.  Confining  our 
attention  to  Collection  Books  only,  there  are  216  of  these  in  use 
at  Head  Office.  This  number  is  made  up  as  follows: — For  the 
first  three  days  of  the  week  there  are  three  books  for  each  District, 
and  for  Thursdays,  Fridays,  and  Saturdays  six  books.  As  there 
are  double  sets,  one  set  being  in  use  while  Uie  other  is  being 
audited,  the  number  becomes  eighteen,  and,  as  there  are  separate 
sets  for  the  twelve  Districts,  the  total  number  is  216. 

In  all  these  Collection  Books  Ordinary  Business  is  put  in  a 
separate  column.  These  books  are  then  rewritten  into  72  Journals, 
so  that  the  items  may  be  divided  into  Superintendencies,  and  from 
these  Journals  they  are  posted  to  the  Agents'  Ledgers. 

Agents  Ledgers, 

104.  The  system  in  which  the  Prudential  keep  their  Agents' 
Accounts,  I  think,  is  almost  unique.  I  have  given  the  above  parti- 
culars at  some  length  in  order  to  lead  up  to  the  Agents'  Ledgers  in 
a  satisfactory  manner.  The  Ledgers  are  all  many-columned.  They 
have  different  columns  for  different  kinds  of  Receipts  and  Credits. 
There  is  no  "  Entry  Column,"  as  the  heading  of  the  column  explains 
each  item.  There  is  one  Total  Column  in  the  centre,  a  Debit 
and  a  Credit  Error  brought  forward  Column,  a  Column  for  the 
Debit  Balance  brought  forward,  and  by  these  means  a  Net  Balance 
Column,  as  in  a  Banker's  Ledger. 

The  entries  are  made  in  the  Ledgers  direct  from  the  Agents' 
Sheets  after  they  come  from  the  Audit  Department,  §  101  (2),  and, 
in  the  event  of  the  Cash  Column  in  the  Agent's  Account  being 
wrongly  posted  from  the  Journals  mentioned  above,  the  Balance 
in  the  Agents'  Balance  Column  would  not  agree  with  the  Balance 
shown  on  the  Agent's  Sheet. 

The  Agents'  Ledger  Accounts  are  summarised,  columns  being 
kept  separate,  into  Superintendencies,  and  finally  into  a  Greneral 
Abstract  once  a  Quarter.  The  totals  in  this  General  Abstract 
give  the  Premium  Income  for  different  classes  of  Premiums,  Com- 
mission, and  Agents'  Expenses  for  the  Company  during  the 
Quarter,  and  the  total  of  Agents'  Balances  at  the  end. 


The  Card  System  compared  with  the  Prudential 

System. 

106.  Now  comparing  the  system  I  suggest  with  the  system 
adopted  by  the  Prudential  of  keeping  the  Agents'  Premium,  etc. 
Accounts,  you  will  have  noticed  in  §§  101  (2)  and  102,  that  they 
do  not  keep  their  Renewal  Registers  on  cards ;  but,  if  the  card 
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system  of  Accounting  would  be  a  convenience  for  an  ordinary 
British  Office,  I  do  not  hesitate  to  say  that  it  would  be  a  far 
greater  convenience  for  the  Prudential. 

Desirable  arrangements  in  the  Prudential  System  can  be  readily 

introduced  into  the  Card  System, 

106.  I  also  prefer  the  Edinburgh  arrangement  of  Premium 
Charge  Reconciliations,  which  I  think  can  be  conveniently  brought 
about  by  the  use  of  *'0n"  and  "Off"  cards,  see  §  69,  to  the 
method  of  Auditing  the  Premiums  debited  to  Agents. 

But,  on  the  other  hand,  their  Agents'  Ledger  Accounts  are  more 
thorough  than  anything  I  have  seen  of  the  kind.  A  many- 
columned  system  of  Agents'  Accounts  is  by  no  means  antagonistic 
to  my  system,  rather  otherwise.  The  only  modification  neces- 
sary is  to  post  the  sums  (which  consist  of  the  totals  of  the  columns 
of  the  Agents'  Sheets)  in  the  subsidiary  columns  in  the  Agents' 
Renewal  Debit  Journal,  §  36,  Sundry  Debit  Journal,  §  56, 
and  the  Agents'  Credit  Journal,  §  51,  Branch  Renewal  Debit 
Sheets,  §  36,  and  Branch  Cancellation  (or  Credit)  Sheets,  §  51, 
to  the  Agents'  Ledger  Accounts  instead  of  the  net  sums  as  pro- 
posed in  §  49. 

107.  I  would  not,  however,  dispense  with  the  use  of  my  many- 
columned  Journals,  because,  though  theoretically  with  many- 
columned  Branch  and  Agents'  Sheets  and  also  many-columned 
Agents'  Ledger  Accounts  they  would  be  unnecessary,  they  would 
constitute  an  excellent  check. 

I  may  mention  that  if  the  Agents'  Sheets  (^41  and  40),  which 
I  propose,  are  all  carefully  filed  in  Agencies  (as  they  ought  to  be), 
any  one  can  get  from  them  a  thorough  knowledge  of  an  Agent's 
transactions,  almost  as  easily  as  from  a  many-columned  Agents' 
Ledger.  They  would  also  be  handier  in  some  respects  than 
Accounts  kept  in  book  Ledgers. 


.  Principal  Difference  between  Edinburgh  and  Prudential  Systems. 

108.  The  greatest  theoretical  difference  between  the  Prudential 
system  and  the  Edinburgh  system  is  perhaps  the  method  the 
Prudential  have  of  finding  their  Premium  Revenue  by  means  of 
their  Agents'  Ledger,  after  the  Premiums  are  accounted  for.  In 
the  Edinburgh  system  the  Premium  Revenue  is  got  by  charging 
Agents  with  what  they  are  expected  to  collect,  and  afterwards 
crediting  them  with  what  they  do  not  receive.  The  Prudential 
method  is,  no  doubt,  the  better  of  the  two  for  Industrial 
Business. 


248   Suggestions  in  regard  to  Life  Office  Accounting 


CONCLUSION. 

109.  Those,  Gentlemen,  are  the  euggestious  which  I  make  in 
regard  to  Life  Office  Accounting.  They  include  a  system  of  Kegis- 
tration  by  cards ;  and,  as  the  explanation  of  this  system  forms  the 
greater  and  the  more  important  part  of  my  paper,  I  will  take  the 
opportunity  of  saying  a  few  words  in  conclusion  on  the  use  of 
cards. 

General  Remarks  on  the  Use  of  Cards. 

Cards  are  practical, 

110.  It  may  be  contended  that  my  suggestions  are  really 
theoretical,  and  not  practical,  but  you  must  remember  that  the 
Americans,  who  are  a  more  practical  nation  than  we,  often  use 
cards  where  we  always  use  books. 

They  do  not  get  lost, 

111.  Again,  it  may  be  said  that  cards  would  get  mislaid  and 
lost  in  a  large  office.  But  surely  if  Actuarial  cards  can  be  used  by 
a  large  office,  such  as  tlie  Prudential,  where,  at  the  annual  division 
of  profits,  they  are  distributed  among  various  departments,  book- 
keepers could  use  cards  for  Accounting  without  difficulty.  Besides, 
if  Americans  can  keep  cards  without  either  losing  or  misplacing 
them,  Englishmen  and  Scotsmen  could  also  learn  to  do  so. 

112.  To  prevent  cards  being  mislaid  : — 

(1).  They  can  be  pierced  with  a  rod  and  locked  into  the 
drawers  in  which  they  are  kept. 

(2).  The  top  of  the  Cabinet  of  drawers,  in  which  the  cards  are 
kept,  can  be  made  in  the  form  of  a  desk  or  table,  on  which  they 
can  be  examined  and  marked  without  being  taken  away. 

All  Cabinets  of  drawers,  it  may  be  mentioned,  would  be  mado 
castors  or  wheels,  so  that  they  could  be  easily  run  into  safes  at 
night. 

(3).  If  cards  are  taken  away  from  the  drawei-s,  the  clerks,  who 
work  with  them,  would  always  have  trays  or  open  boxes  on  their 
desks  in  which  to  keep  and  carry  them. 

118.  Important  Ledger  Accounts,  such  as  '^Premiums/'  need 
not  be  on  cards,  in  the  event  of  a  Card  Ledger  being  used.  These 
accounts  can  be  kept  in  separate  thin  books  (see  also  §  76)  in 
which  state  they  are,  in  some  cases,  even  handier  than  on  single 
cards. 
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114.  As  regards  the  Eecords  of  Policies,  you  will  notice  that 
the  Copy-Policy  Book,  which  I  really  make  the  principal  Register 
of  the  Policies  (§  78),  is  not  on  cards,  so  that,  if  by  any  chance, 
either  a  Policy  Register  or  a  Renewal  Premium  Debit  Card  gets 
lost,  a  new  card  can  be  filled  in  from  the  Copy-Policy. 

Again,  if  the  Reconciliations  I  suggest  (^67,  95  Note,  and  97) 
are  made,  it  is  not  possible  for  cards  to  get  lost  without  the  StafiT 
discovering  their  absence. 

Difficult  to  handle  at  first, 

115.  Again,  as  to  handling  cards,  there  is  no  doubt  that  at 
first  an  ordinary  clerk  would  be  awkward  with  them,  but  he 
Tvould  soon  learn  to  handle  them  expeditiously  with  a  little 
practice.  Just  as  even  a  clever  man  could  not  be  expected  to 
shuffle  or  deal  a  pack  of  playing-cards  readily,  on  playing  a  game 
of  cards  for  the  first  time,  but  if  he  kept  on  playing  he  would 
instinctively  learn  to  manipulate  them  properly. 

In  a  similar  manner  an  ordinary  British  clerk  would  soon 
learn,  with  a  little  practice,  to  smartly  pick  the  June  Renewal 
Cards  out  of  a  December  drawer. 

Colouring  omd  " tabs" 

116.  If  there  is  any  fear  of  a  red  card  being  mistaken  for  a 
white  or  green  one,  or  vke  versd,  they  can  have  "  tabs  "  as  well  as 
different  colours.  A  "  tkb "  is  a  nob  or  excrescence  on  the  top 
edge  of  a  card,  on  which,  say,  a  date  is  written.  The  cards  for 
each  month,  where  "  tabs  "  are  used,  would  have  the  "  tab  "  in  a 
different  position  on  the  edge,  so  that  if  a  May  card  were  put 
among  June  cards,  the  tab  of  the  former  would  not  be  in  line 
with  the  tabs  of  the  latter,  and  the  mistake  would  be  at  once 
detected. 

118.  The  Premium  Renewal  Debit  Cards  (§31)  and  the  Interest 
Debit  Cards  (§  93),  which  I  suggest,  might  very  well  have  tabs  to 
indicate  the  month  in  which  the  Debits  fall  due :  but  to  make 
cards  with  tabs  is  more  troublesome  and  expensive  than  to  make 
them  in  the  ordinary  way,  as  a  set  of  dies  are  required  for  the 
purpose. 

Going  back  on  past  transactions, 

119.  It  may  be  said  that  items  recorded  on  cards  cannot  be 
gone  back  upon  in  after  years,  as  they  could  be,  if  recorded  in 
books,  as  items  in  books  are  generally  recorded  in  order  of  date. 
But — because  cards  can  be  arranged  in  any  order — the  fact  of 
their  not  being  kept  in  order  of  date  is  immaterial,  as  they  can 
be  easily  rearranged  in  that  order  at  any  time. 

VOL.  rv.  p 
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They  are  never  to  he  destroyed, 

120.  Of  coarse  it  must  be  always  remembered  that,  when  a  card, 
the  information  on  which  has  become  ancient  history,  is  put  slwslj, 
it  is  not  (or  never  should  be)  thrown  away  or  destroyed. 

Starting  a  Card  System. 

121.  Again,  nearly  all  Registers  in  book  form  must  be  re- 
written some  day,  and  it  is  a  far  simpler  matter  to  copy  infor- 
mation in  books  on  to  cards  than  into  other  books,  because  the 
<;ards  can  be  written  in  any  order  and  at  any  odd  time. 

Cards  iisefid  in  many  other  Offices  besides  Insurance  Offices. 

122.  Although  the  Card  System,  which  I  have  suggested,  is 
arranged  for  Life  Office  Accounts,  I  would  like  to  mention  in 
closing  a  few  of  the  many  other  circumstances  in  which  Card 
Indices  and  Card  Registers  could  be  found  of  great  service. 

Librarians, 
(1).  Card  Indices  can  be  and  are  largely  used  in  Libraries. 

Advertisers, 

(2).  They  could  be  (and  probably  are)  used  to  advantage  by 
Company  Promoters  and  others  who  keep  lists  of  "  Investors." 

Medical  Men, 

(3).  Medical  men  could  write  short  particulars  of  peculiar 
**  cases,"  coming  within  their  experience,  on  cards,  and,  if  these 
cards  were  sent  to  a  central  bureau,  where  they  could  be  sorted 
into  classes,  very  useful  information  could  be  gathered  about  the 
most  troublesome  diseases. 

Registrars, 

(4).  Cards  also  could  be  used  by  Registrars  in  the  Registration 
of  Conveyances  and  Mortgages.  Where,  for  instance,  subsidiary 
Abstracts  of  Deeds  are  recorded  in  Books,  the  names  of  places 
and  the  names  of  parties  mentioned  in  the  Abstracts  have  both  to 
be  separately  indexed.  But,  if  the  Abstracts  are  recorded  on 
Cards,  all  those  bearing  on  one  property  can  be  kept  together,  the 
index  of  places  can  thereby  be  done  away  with,  and  the  index  of 
parties  being  also  put  on  Cards,  can  be  kept  in  exact  alphabetical 
order,  which  is  impossible  in  a  book-index. 
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Finally. 

123.  Finally,  Gentlemen,  if  in  any  of  my  suggestions  I  have 
overlooked  any  difficulty  which  might  occur  in  practice,  I  must 
ask  you  not  to  condemn  my  system,  or  even  that  particular  sug- 
gestion, but  to  point  out  my  mistake  in  order  that  I  may  attempt 
either  to  overcome  the  difficulty,  or  to  modify  my  suggestion 
accordingly. 


124. 
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The  Practical  Calculation  of  Office 

Premiums^ 


The  Actuarial  Society  of  Edinburgh  was  formed  more  par- 
ticularly for  the  benefit  of  stadents,  to  assist  them  in  their  studies 
of  actuarial  and  mathematical  subjects;  and  it  is  therefore 
unnecessary  to  make  any  apology  for  submitting  a  paper  of  an 
elementary  character,  which  makes  no  pretence  at  originality  of 
thought,  but  which  is  designed  simply  to  bring  together  some  of 
those  practical  questions  which  have  been  dealt  with  by  Actuaries 
of  ripe  experience,  and  to  place  them  before  students  in  a  compact 
form.  Those  questions  which  do  not  appear  to  have  been  dis- 
cussed by  others,  are  well  known  to  Actuaries  who  have  had 
any  considerable  experience  in  the  practical  calculation  of  office 
premiums;  but  yet  the  following  notes  may  be  of  service  to 
students  who,  in  many  cases,  have  little  opportunity  for  gathering 
such  information. 

In  order  to  deal  clearly  with  the  subject,  it  is  desirable  to  state, 
in  the  first  place,  one  or  two  of  the  fundamental  principles  which 
should  regulate  the  calculation  of  office  premiums.  The  premium 
payable  by  the  policyholder  forms  the  foundation  upon  which  the 
whole  structure  of  life  assurance  is  built ;  and  if  the  premiums  be 
inadequate,  as  in  the  case  of  Assessment  Companies,  the  structure 
must  sooner  or  later  collapse.  It  is  sometimes  urged  that  rates 
are  fixed  by  competition,  and  no  doubt  this  is  a  factor  which  must 
have  some  weight  in  their  computation ;  but  the  premiums  should 
on  the  average,  and  in  all  classes  of  assurance,  be  sufficient  to  meet 
the  risk  run  and  the  expense  incurred ;  while  in  proprietary  Com- 
panies a  further  small  addition  should  be  made,  to  provide  part  of 
the  dividend  payable  to  shareholders  in  return  for  their  guarantee 
of  the  Sums  Assured. 

The  effects  of  medical  or  other  selection  should  be  kept  in 
view,  because  it  will  be  found  that  the  rates  of  premium  deduced 
from  an  aggregate  table  are  too  low  for  new  entrants  at  young 
ages,  and  too  high  for  those  entering  later  in  life.     This  will  be 

1  Read  before  the  Actuarial  Society  of  Edinburgh  drd  March  189ib 
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seen  from  the  following  comparison  of  Spragne's  Select  Premiums 
with  those  of  the  H^  Table  :— 


20 

30 
40 
45 
50 
60 


Value  of  100  ir. 

(rt  8i; 

Interest. 

By  Spraffue's  Select  Tables. 

By  HM  Table. 

£1     9    5 

1  16    3 

2  9    6 

2  19    6 

3  12    4 
5  13    8 

£16     7 

1  15     5 

2  9     4 

2  19     8 

3  13     4 
5  17     0 

According  to  an  aggregate  table  a  policyholder,  entering  at  (say) 
age  40,  is  charged  such  a  premium  as  will,  on  the  average,  exactly 
meet  the  sum  assured  at  the  death  of  each  of  a  mixed  body  of 
lives,  of  whom  some  will  have  entered  as  healthy  lives  ten  or  twenty 
years  ago,  while  others  have  still  to  enter  at  older  ages.  The 
deteriorated  lives  in  the  aggregate  experience  have  the  effect  of 
increasing  the  premium  required  for  the  risk  as  compared  with  a 
select  body  of  lives;  but,  on  the  other  hand,  the  introduction  of 
new  healthy  lives  in  the  future  has  the  opposite  effect,  reducing 
the  average  premium  found  necessary.  These  two  forces  therefore, 
acting  in  contrary  directions,  cause  the  premiums,  calculated  from 
an  aggregate  table,  to  fall  short  of  or  exceed  the  corresponding 
select  premiums,  according  as  the  force  governed  by  the  admission 
of  healthy  lives  in  the  future  is  stronger  or  weaker  than  that 
governed  by  the  deteriorated  lives  already  existing. 

At  the  present  time  the  Select  Tables  formed  by  Dr.  Sprague, 
from  the  material  collected  by  the  Institute  of  Actuaries,  are 
believed  to  be  the  most  reliable  for  Life  Office  calculations.  It  is 
sufficient  to  calculate  the  premium  for  each  fifth  age  only,  and 
obtain  the  intermediate  rates  by  interpolation. 

The  expenses  incurred  in  connection  with  the  issue  of  a  policy 
and  the  collection  of  the  relative  premiums,  usually  depend,  partly 
upon  the  amount  of  the  policy,  and  partly  upon  the  premium  pay- 
able. Accordingly  the  loadings  for  expenses  should,  in  general 
cases,  include  (1)  a  constant  addition  for  each  £100  assured,  and 
(2)  a  percentage  addition  depending  upon  the  premium  payable. 
If  a  constant  addition  only  were  made  use  of,  the  loading  to 
premiums  at  young  ages  would  be  too  great  when  viewed  in 
relation  to  the  much  larger  premiums  payable  by  older  entrants ; 
while  if  the  net  premiums  were  loaded  with  a  percentage  only,  the 
resulting  rates  at  young  ages  would  be  too  small  as  compared  with 
those  at  older  ages.  It  may  here  be  remarked  that  any  office 
having  unusually  low  rates  at  certain  ages,  or  under  certain  classes 
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of  assurance^  will  find  that  a  larger  proportion  of  buBiness  is  likely 
to  be  transacted  at  these  low  rates — a  result  to  be  expected  from 
the  natural  selection  exercised  by  those  effecting  policies. 

The  rate  of  interest  to  be  employed  is  also  a  most  important 
factor  in  the  calculations,  and  this  is  a  subject  upon  which  great 
diversity  of  opinion  exists.  It  has  been  remarked  that  the  rate  of 
interest  assumed  should  approach  that  which  the  Office  may  rely 
upon  earning  until  the  policy  may  become  a  claim;  but  this, 
which  would  necessitate  calculations  at  perhaps  2^  per  cent, 
interest,  is  an  extreme  view  to  take ;  and  it  is  much  more  reason- 
able to  adopt  a  rate  approaching  that  which  the  Office  can  at 
present  realise,  and  to  make  allowance  for  possible  reduction  by 
introducing  in  the  loading  what  may  be  called  a  ''margin  for 
fluctuation."  The  recent  fall  in  the  rate  of  interest  may  have 
been  partially  counterbalanced  by  a  more  favourable  mortality 
experience  than  that  on  which  existing  Tables  are  based;  and, 
judging  from  the  present  rates  of  interest  earned  by  Offices,  it 
would  seem  as  if  3 1  per  cegt.  were  a  fair  rate  to  employ,  or  even 
the  3f  per  cent,  suggested  by  Mr.  Andras  (/.  /.  A,  xxxii.  343). 

From  the  foregoing  it  will  be  seen  that  the  elements  in  the 
computation  of  ordinary  Office  premiums  are : — 

(1)  Rate  of  Mortality. 

(2)  Rate  of  Interest 

(3)  Rate  of  Expense. 

(4)  Margin  for  possible  fluctuations  in  these  rates. 

These  elements  are  clearly  brought  out  in  the  formula  which 
we  owe  to  Dr.  Sprague,  where  the  expense  is  met  by  (1)  an 
initial  commission  of  1  per  cent,  on  the  sum  assured,    whole  Life 
spread  over  life ;  (2)  a  constant  of  2s.  6d.  per  cent,    without 
on  the  sum  assured;  and  (3)  a  percentage  (7 J  per    ^^nte. 
cent.)  calculated  on  the  pure  premium  plus  the  two  constants,  for 
renewal  commission  and  fluctuations. 

P,=  l-075(7rj.j+^+-00125)  (1) 

(Dr.  Sprague  used  4  per  cent,  interest,  and  at  this  rate  the  for- 
mula may  be  written  1'086  ^[,1+ 001 75.) 

This  is  a  good  practical  formula  for  ordinary  classes  of  business, 
notwithstanding  the  two  finical  objections  in  theory  which  have 
been  raised,  viz.  (1)  that  the  percentage  addition  should  be  made 
to  the  gros&  premium,  so  that,  when  7|  per  cent,  is  deducted  from 
the  Office  rate,  the  result  will  be  the  pure  premium  ^r«]  plus  the 
constant  loadings  (i.e.  -^-'925  instead  of  Xl'075);  and  (2)  that 
Sfx]  should  depend  upon  the  combined  rates  of  mortality  and  dis- 
continuance, and  not  upon  the  rate  of  mortality  only.    The  first 
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varies  from  3cL  to  6d.  per  cent,  while  the  loss  under  the  second  is 
more  than  covered  by  the  bsdance  of  the  reserve  value  of  the 
Policy,  falling  to  the  Office  on  surrender  or  lapse. 

The  general  formula  given  by  the  late  Mr.  Eothery  (/•  /.  A, 
XXX.  135),  which  may  be  included  here  for  the  sake  of  complete- 
ness, was  constructed  with  the  following  loadings  : — 

(1)  In  respect  of  the  first  premium,  £2  per  cent,  upon  the 

sum  assured  and  5  per  cent,  upon  the  gross  premium. 

(2)  In  respect  of  each  premium  including  the  first,  8  per 

cent,  upon  the  gross  premium. 
(On  an  average  premium  of  £3  per  cent,  this  amounts  to 
80  per  cent,  on  the  first  premium  and  8  per  cent  on 
renewals.) 
The  formula  after  reduction  is  therefore  : — 

It  will  be  observed  that,  as  compared  with  Dr.  Sprague's  for- 
mula, the  definite  constant  loadings  are  not  present,  but  the 
percentages  are  increased  considerably.  This  has  had  the  effect 
of  making  the  premiums  in  early  years  lower,  and  in  later  yoiars 
higher,  than  those  of  Dr.  Sprague;  and  accordingly  the  rates 
deduced  by  this  formula  are  perhaps  better  for  competitive  pur- 
poses at  the  present  time,  because  many  of  the  rates  still  in  use 
were  based  upon  an  aggregate  Table  of  Mortality  such  as  the  H", 
where,  as  already  explained,  the  premiums  in  the  early  years  are 
too  low.  For  a  standard  formula  Dr.  Sprague's  would  appear  to 
be  the  better,  as  in  the  other  the  loadings  depend  too  much  upon 
the  premium  actually  payable,  and  do  not  allow  specifically  for 
the  constant  expenses  in  the  collection  of  premiums.  Doubtless, 
however,  the  formula  was  found  suitable  to  the  individual  case 
under  consideration  by  Mr.  Bothery;  and  it  must  be  borne  in 
mind  that  it  was  not  put  forward  as  a  standard  for  comparison. 

When  premiums  are  payable  half-yearly  or  quarterly,  a  larger 
sum  than  the  proportion  of  the  annual  premium  must  be  charged 
Half-Tearly  ^  cover  (1)  Loss  of  Interest;  (2)  Possible  Loss  of 
and  Premium  in  the  year  of  death;  and  (3)  Additional 

^^"•'^**'^-  Expense  in  collection.  The  addition  to  the  pure 
premium  for  Loss  of  Interest  and  of  Premium  may  be  readily  cal- 
culated (see  Institute  Text  Book) ;  and  brings  out  an  average  of 
over  2  per  cent  for  half-yearly,  and  3  per  cent  for  quarterly 
payments.  The  additions  made  in  practice  vary  from  3  to 
5  per  cent  for  half-yearly,  and  from  5  to  1\  per  cent,  for 
quarterly  payments,  so  that  the  excess  over  the  theoretic  addition 
is  available  to  meet  the  additional  trouble  and  expense.  Some 
Offices  protect  themselves  against  the  loss  of  premium  in  the  year 
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of  death  by  charging  an  annual  premium  payable  by  instalments, 
Btipolating  that  anj  unpaid  instalments  of  the  premium  current 
in  the  jear  of  death  should  be  deducted  from  the  Sum  Assured. 
Any  surcharge  for  additional  expense  in  collection  would  appear 
to  be  unnecessary  in  the  case  of  large  policies. 

When   the  whole-life  premiums  have  been  definitely  agreed 
upon,  those  for  (1)  Limited  Payment  and  (2)  Ascending  Scale 
Policies  may  be  at  once  derived  from  them  by  equat-  jAmif^ 
ing  the   payments,  the  benefit  being   in  all  three  Payment  and 
classes  the  same.     Accordingly,  if  IPx  represent  the  Ascendinjr 
Ascending  Scale  premium  during  the  first  five  years  *'* 

(to  be  deduced  as  indicated  on  p.  277),  and  hPte  the  premium 
thereafter,  the  equations  may  be  expressed — 

(1)  PA.=nPx  imax 

whence  ^Px^f—  (3) 


»*** 


(2)  P^=/^,+(A^-/^),a. 

whence  (A^-/P^)=(?-T_^^)-%  (4) 

If  the  Whole  Life  premiums  be  calculated  at  3^  per  cent,  it 
would  seem  reasonable  to  obtain  the  Limited  Payment  (and  more 
particularly  Single  Payment)  premiums  by  the  use  of  annuities  at 
a  slightly  higher  rate,  say  3 J  per  cent.,  or  even  4  per  cent.,  should 
the  Office  be  able  to  realise  this  latter  rate,  because  the  expenses 
in  collection  of  premiums,  etc.,  are  likely  to  be  lighter. 

The  Office  Premiums  for  Endowment  Assurances,  Joint  Life 
and  Last  Survivor  Assurances,  etc.,  may  be  formed  by  self-evident 
modifications  of  the  general  formulas  above  given. 

Term  Policies  should  scarcely  be  passed  over  without  some 
remark.  Neither  of  the  two  formulas  referred  to  can  be  properly 
applied  to  the  calculation  of  such  premiums,  because 
it  is  not  the  general  practice  to  pay  a  large  initial  j^g^iran^ 
commission  on  this  class  of  business,  although  lOs. 
per  cent,  on  the  sum  assured  is  sometimes  paid.  Even  this 
modified  sum  must,  however,  be  looked  upon  as  extravagant, 
more  particularly  in  the  case  of  Policies  for  only  one  or  three 
years'  duration ;  and,  in  order  that  the  premiums  might  bear  so 
heavy  a  charge,  it  would  be  necessary  to  adopt  such  rates  as 
would  be  practically  useless  in  competition.  The  commission 
under  this  class  being  therefore  limited  to  about  5  per  cent,  on 
the  premiums  paid,  or  even  less,  it  would  seem  as  if  the  rates 
should  properly  be  calculated  by  adding  simply  a  percentage  and 
constant.  Such  loadings  must,  however,  be  considerably  higher 
than  the  corresponding  whole-life  loadings  for  several  reasons : — 
(1)  The  business  remains  on  the  books  of  the  Company  for  a 


26o  Office  Premiums 

short  term  only,  and  the  trouble  and  expense  in  connection  with 
the  issue  of  the  Policy  ought  to  be  met  out  of  the  loadings 
received  during  that  period ;  (2)  the  rates  of  mortality  dednced 
by  Dr.  Sprague  were  obtained  from  an  experience  constructed 
according  to  calendar  years,  and,  notwithstanding  the  ingenuity 
with  which  the  calendar  years  were  made  to  coincide  with 
average  Policy  years,  there  is  some  doubt  as  to  the  mortality 
(especially  during  the  period  immediately  following  entry)  being 
such  as  would  actually  be  found  to  exist ;  (3)  it  is  the  opinion 
of  many  actuaries  that  mortality  is  considerably  heavier  in  this 
class  than  in  the  ordinary  classes  of  assurance  from  which  exist- 
ing Tables  have  been  computed;  and,  until  the  new  Institute 
Experience,  relating  exclusively  to  Term  Assurances,  is  available, 
it  is  desirable  to  introduce  a  considerable  '  margin  for  fluctuation*' 
On  the  other  hand,  it  must  be  borne  in  mind  that  medical  selec- 
tion is  now  thought  to  be  more  efficient  than  in  the  days  when 
the  Policies  in  the  present  Institute  Experience  were  effected, 
and  this  may  have  some  effect  upon  the  mortality,  especially 
during  the  early  years  of  assurance.  There  is  much  difficulty  in 
giving  any  general  formula  applicable  to  Term  Assurances,  but  it 
will  be  found  that,  bearing  competition  in  view,  the  loadings  can 
scarcely  be  more  than  a  constant  of  5s.  per  £100  assured,  plus 
10  per  cent.,  modified  for  different  terms,  etc.,  as  uudernoted, 

^ii5=:^W,5+-0025}.  (5) 

Another  element  which  enters  into  the  calculation  of  Short 
Term  premiums  for  any  term  greater  than  one  year,  is  the  fact 
that,  if  the  life  should  remain  healthy,  he  has  the  option  of 
dropping  the  one  Policy  and  effecting  another  for  the  remainder 
of  the  term  at  a  lower  rate  (see  page  281);  and  accordingly  the 
above  formula  requires  modification  for 

(1)  Very  short  or  very  long  terms. 

(2)  Varying  Office  rules  regarding  medical  fee,  commission,  etc 

(3)  The  option  referred  to. 

To  calculate  the  true  theoretical  pure  premium  for  Joint  Lif(9 
Term  Assurances  is  a  troublesome  operation ;  but,  for  all  ordinary^ 
Joint  Life        ^^s  <^^  terms,  it  is  unnecessary  labour,  because  it  will 
Term  be  found  that  the  addition  of  the  individual  pure 

ABsoranoes.  premiums  gives  a  very  good  approximation  to  the 
true  Joint  Life  rate,  exceeding  it  by  a  small  sum  only.  The  single 
payment  for  such  a  policy  may  be  expressed  thus : — 

and  the  last  term,  representing  the  premium  for  an  assurance 
payable  on  the  second  death  taking  place  within  the  n  years, 
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mny  be  neglected,  without  Beriously  affecting  the  result;  unless 
the  term  should  be  long  or  the  lives  advanced  in  age. 

Students  frequently  make  the  assumption  that  an  equation  of 
similar  form  is  also  mathematically  accurate  in  the  case  of  annual 
premiums ;  but  it  will  be  at  once  apparent  that  this  is  not  so  on 
transforming  the  above  equation  into  annual  premiums,  thus : — 


(a)  The  correct  formula  is 

(6)  while  the  fallacious 
formula  assumes  that 


»y  :  n|  . 


} 


xy :  n| 


"XF :  n| 


x^:n\  __  — £-^'   I    — t-^ xy.n\ 


"xyiil  *•*•  *"•'        ^xyin\ 

Under  certain  classes  of  policy  the  assumption  of  formula  (b)  would 
result  in  very  considerable  error ;  but  in  the  case  of  short  term 
assurances,  for  all  ordinary  periods,  it  will  be  found  that  a  very 
close  approximation  to  the  true  rate  is  obtained  by  adding  the 
two  individual  rates.  If  (y)  be  the  older  of  two  lives  the  Office 
prenuum  may,  therefore,  be  thus  expressed  : — 

^xi:si=i^i»i+Vx];^a+<A)  (6) 

where  <^  represents  a  percentage  (say  7  J  or  10  per  cent.)  to  provide 
the  slightly  heavier  commission  and  expense. 

The  following  table  shows  the  difference  between  the  approxi- 
mate pure  annual  premium  and  the  true  premium,  according  to 
Sprague's  Select  Tables  at  3^  per  cent,  interest, 

1 00{(ir,i,;j} +7rji,;i])  —  TT^g  ;^  } :— 


Tkrm 
n. 

A0E8  so,  30. 

AGK8  40,  40. 

Approximate 
Rate. 

Correct 
Rate. 

Excess  of 

Approxima« 

tlon. 

Approximate 
Rate. 

Correct 
Rate. 

Excess  of 
Approxima- 
tion. 

1 
3 
5 

7 
10 

•870 
1-290 
1-482 
1-606 
1-738 

-868 
1-282 
1-473 
1  -592 
1-721 

•002 
-008 
-009 
•014 
•017 

1-062 
1-534 
1-810 
2-002 
2-244 

1059 
1-525 
1-794 
1-981 
2-210 

•003 
•009 
•016 
•021 
•034 

An  ingenious  and  practical  formula,  for  obtaining  approximately 
the    pure   premium  for   a   Joint    Life    Endowment   joint  Life 
Assurance,   was    given    recently   by   Mr.    Lidstone    Endowment 
(/.  /.  A.  xxxiii.  354),  who  showed,  by  verbal  ex-    Airorancee. 
planation  and  a  series  of  examples,  that  good  results  are  obtained 
for  almost  all  ages  and  terms.     The  formula  is : — 


xy 


n\  —  ^xnl  +  'Tynl       ^ 


(7) 


where  71^  denotes  the  sinking  fund,  payable  in  advance,  which 
will  amount  to  1  in  n  years.  The  formula  is  fully  explained  by 
Mr.  Lidstone.  It  need  only  be  added  that  Office  premiums  may 
be  introduced  with  fairly  satisfactory  results ;  and  this  affords  a 


262  Office  Premiums 

convenient  means  of  placing  a  rapid  check  upon  any  calculation 
of  this  nature. 

The  Double  Endowment  Assurance  benefit  consists  of  an  ordinary 
Endowment  Assurance  of  £100,  combined  with  a  Pure  Endow- 
DoaUe  ment  of  £100,  payable  should  the  life  survive  the 

Endowment  term ;  or,  it  may  be  expressed  as  a  Term  Assurance 
AsinrancM.  ^f  £iqo^  combined  with  an  Endowment  of  £200 
payable  at  the  end  of  the  term. 

The  premiums  for  such  assurances  differ  from  Whole  Life  and 
ordinary  Endowment  Assurance  premiums  in  one  important 
respect,  viz. : — that  if  the  rate  of  Mortality  assumed  in  the 
calculations  be  heavier  than  Select  Mortality,  then  while  for 
Whole  Life  and  Endowment  Assurances  the  premiums  would  be 
increased  on  account  of  such  heavier  Mortality,  the  premiums  for 
Double  Endowment  Assurances  wauJid,  be  diminished.  This,  of  course, 
is  caused  by  the  fact  that  the  premium  for  the  Endowment  portion 
of  £200  is  reduced  by  the  high  Mortality,  to  a  greater  extent 
than  the  increase  in  the  premium  for  the  Term  Assurance  of 
£100.  Office  premiums  for  such  benefits  should  therefore  be 
calculated  by  a  Table  taking  a  very  favourable  view  of  Mortality, 
even  more  so  than  the  Select  Tables,  if  such  were  available.  The 
experience  of  several  Offices  has  been  that  Endowment  Assur- 
ances are  subject  to  a  lighter  Mortality  than  the  other  classes  of 
Policies,  and  presumably  the  same  feature  will  be  observed,  and 
that  to  a  greater  extent,  in  the  case  of  Double  Endowment  Assur- 
ances. A  Table  of  such  rates  will  be  found  very  useful  in  the  case 
of  a  proposal  on  a  life  whose  physical  examination  may  be  satis- 
factory, but  who  may  have  to  be  rated  up  for  family  or  personal 
history,  and  who  objects  to  pay  the  extra  premium  imposed.  In 
many  such  cases  the  suggestion  to  place  the  life  in  the  Double 
Endowment  Table,  without  extra,  would  be  satisfactory  to  all 
parties.  It  will  be  readily  seen,  however,  that  absolutely  un- 
healthy lives  cannot  be  accepted  even  in  this  class;  because 
a  point  will  be  reached  in  the  increase  of  Mortality  when  the 
Term  premium  alone  will  exceed  the  rate  required  for  the  com- 
bined benefit  in  normal  circumstances.  In  granting  such  Policies, 
therefore,  while  the  strictness  of  the  medical  examination  may  be 
relaxed,  it  is  necessary  to  have  some  reliable  evidence  to  show  that 
the  life  proposed  does  not  belong  to  the  absolutely  uninsurable  class. 

The  5  per  cent.  Debenture  Policy  is  a  form  of  assurance  of  which 
one  or  two  Offices  have  endeavoured  to  make  a  specialty  in  recent 
years;  but  it  is  very  doubtful  if  anything  like  a 
pIJJ^J"^  satisfactory  business  has  been  done  under  the  special 
^  schemes  set  forth.  The  Office  granting  the  policy 
undertakes  to  retain  the  Sum  Assured  on  the  death  of  the  policy- 
holder, and  to  pay  interest  thereon,  usually  at  the  rate  of  5  per 
cent.,  for  an  agreed-on  period  of  ten  or  twenty  years  (say  n  years). 
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Of  course  it  will  be  readily  understood  by  members  of  the  Actuarial 
Society  that  an  Office  can  quite  well  afford  to  offer  5  per  cent., 
6  per  cent.,  or  even  10  per  cent,  for  a  limited  term,  if  the  premium 
to  cover  this  interest  be  calculated  on  a  proper  basis.  It  is  open 
to  question,  however,  whether  Life  Offices  have  been  wise  in 
following  the  lead  of  American  Companies  and  placing  before  the 
public  such  5  per  cent,  and  6  per  cent.  Debenture  Policies ;  because 
it  is  not  easy  to  remove  from  the  minds  of  ordinary  investors,  the 
idea  that  the  security  is  in  an  inverse  ratio  to  the  rate  of  interest, 
and  he  will  look  upon  the  5  per  cent.,  or  6  per  cent.,  as  interest 
and  not  as  part  of  the  Sum  Assured.  If  a  rate  of  4  per  cent,  only 
were  guaranteed,  and  an  option  given  to  take  payment  of  the 
Sum  Assured  at  any  time  during  the  n  years,  then  the  rates  for 
such  policies  would  approximate  more  closely  to  the  ordinary  Life 
rates,  and  the  scheme  might  prove  more  popular. 

It  is  desirable  to  base  any  special  calculation  of  this  character, 
as  far  as  possible,  upon  the  premiums  for  the  usual  benefits 
granted ;  and  in  the  case  under  consideration  this  may  very 
readily  be  done.  It  is  only  necessary  to  fix  upon  a  rate  of  interest 
which  may  be  counted  upon  as  likely  to  be  realised  for  the  period 
of  n  years  after  the  death  of  the  Assured.  If  this  rate  be  t,  and 
the  rate  of  interest  guaranteed  be^,  then  the  premium  charged 
should  be  such  as  will  provide  the  Sum  Assured  at  death  and  also 
the  present  value  at  that  date  of  an  annuity  certain  of  (y— i)> 
payable  half  yearly  during  the  subsequent  n  years.  The  formula 
may  therefore  be  expressed — 

F=P,{l+(;-Oa'?!l  •  (8) 

where  P  is  the  special  premium  required  and  F^  is  the 
ordinary  Office  non-profit  rate,  a'|{  being  taken  at  rate  i. 

The  principal  difficulty  lies  in  fixing  the  rate  to  be  assumed  for  i, 
and  opinions  on  the  subject  differ  widely,  because  it  involves,  not 
the  ordinary  duration  of  human  life,  but  a  further  period  oin 
years,  commencing  at  the  time  when  the  Sums  Assured  usually 
become  payable.  Judging  from  published  premiums,  it  would 
appear  as  if  3^  per  cent,  were  the  rate  most  frequently  made  use 
of  in  such  calculations.  If  then  the  Office  can  earn  3^  per  cent, 
on  the  Sum  Assured  retained  in  its  possession,  the  additional 
interest  of  \  per  cent. — making  4  per  cent,  in  all — should  be 
provided  out  of  the  premiums  paid  during  the  lifetime  of  the 
Assured.  All  difficulties  as  to  loadings  are  got  rid  of  by  using  the 
Ordinary  Office  rate.  It  should  be  observed,  however,  that  no 
allowance  is  made  for  expenses  after  the  death  of  the  Policyholder, 
such  as  the  investment  of  the  money,  and  the  half-yearly  payment 
of  interest  to  the  beneficiaries. 

Probably  the  simplest  form  of  the  Policy  under  consideration  is 
that  adopted  by  one  Office  which,  accepting  the  usual  rate  of 
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premium,  undertakes  to  pay  3^  per  cent,  interest  on  the  Sum 
Assured  for  twenty-one  years  after  a  claim  may  arise.  This 
raises  an  interesting  question  as  to  the  reserve  which  the  Office 
will  make  for  such  Policies,  the  valuation  rate  of  interest  being 
3  per  cent.  only.  The  guarantee  of  3^  per  cent,  interest,  strictly 
speaking,  requires  that  the  reserve  should  be  considerably  greater 
than  that  under  the  ordinary  Policies,  although  the  premium  pay- 
able in  each  case  is  exactly  the  same.  This  question  is  perhaps 
passing  beyond  the  scope  of  the  present  paper ;  but  it  calls  atten- 
tion to  one  of  the  difficulties  to  be  met  in  the  adoption  of  the 
scheme  referred  to,  and  indicates  that  those  Offices  which  have 
been  strict  enough  to  assume  that  they  will  realise  3  per  cent 
only  after  the  maturity  of  the  Policy  have  taken  the  moi*e  prudent 
course ;  and  it  also  points  out  that  the  earning  of  surplus  interest 
in  the  early  years,  can  scarcely  be  looked  upon  as  making  provision 
for  the  possibly  smaller  earning  power  of  money  in  the  future, 
unless  any  surplus  interest  so  earned  be  not  distributed  at  the 
early  investigations,  but  be  carefully  preserved  and  set  apart 
Moreover,  the  absence  of  any  provision  in  the  above  formula  for 
the  Investment  and  other  expenses,  already  referred  to,  makes  it 
necessary  that  the  rate  of  interest  assumed  should  be  a  net  rate 
to  be  realised  after  all  such  expenses,  income-tax,  etc.,  have  been 
deducted.  A  full  consideration  of  the  subject,  therefore,  would 
point  to  the  conclusion  that  a  rate  of  3^  per  cent,  is  too  high,  and 
that  not  more  than  3  per  cent  should  be  assumed. 

The  rates  for  such  policies,  assuming  that  3  per  cent,  interest  be 
realised  while  tiie  Sum  Assured  is  retained  in  possession,  and 
making  use  of  the  Whole  Life  Non-profit  rates  recommended  by 
Dr.  Sprague,  are  as  follows : — 


10    YEARS. 

Age. 

OV  Debenture 
Policy. 

6X  Debenture 
Policy. 

4;/  Debenture 
Policy. 

Whole  Life  Bate. 

20 
30 
40 
60 

£2    2    5 

2  11     3 

3  9    0 

4  19    8 

£1  19     7 

2  7     9 

3  4    3 

4  12  10 

£1  16    8 
2    4    3 
2  19    6 
4    6     1 

£1  13    9 
2    0    9 

2  14  10 

3  19    3 

20    YEARS. 


Age. 

6%  Debenture 
Policy. 

6%  Debenture 
Policy. 

4%  Debenture 
Policy. 

Whole  Life  Rate. 

20 
30 
40 

00 

£2    8  11 

2  19    0 

3  19    5 
5  14  10 

£2    3  10 

2  12  11 

3  11     3 
5    2  11 

£1  18  10 

2  6  10 

3  3    0 

4  11     1 

£1  13    9 
2    0    9 

2  14  10 

3  19    3 
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The  same  principle  is  sometimes  also  applied  to  other  classes, 
sach  as  Endowment  Assurance  Policies  when  the  rate  of  interest 
(j)  is  usually  guaranteed  throughout  the  remainder  of  the  lifetime 
of  the  policyholder;  or  the  Sum  Assured  may  be  payable  at  the 
death  of  the  survivor  of  a  husband  and  wife,  interest  thereon 
being  guaranteed  after  the  death  of  the  husband,  during  the  sur- 
vivance  of  his  widow.  The  above  formula  readily  adapts  itself  to 
meet  varying  circumstances. 

The  subject  of  Survivorship  Assurances  was  fully  discussed  by 
the  late  Mr.  A.  W.  Sunderland  (/.  /.  A,  xxvii.  81),  who  drew 
attention  to  the  great  divergence  in  the  rates  of  ' 
various  Offices.  He  pointed  out  that  not  only  were  j^^^^^^ 
the  Lives  Assured  select^  being  medically  examined, 
but  that  the  counter  lives  should  also  be  treated  as  select,  because 
such  were  most  frequently  ladies  in  comfortable  circumstances,  life- 
tenants  of  Trust  Funds,  and  also  because  the  persons  effecting  the 
Policies  would  be  unlikely  to  do  so  should  the  life-tenants  be  in 
poor  health.  Mr.  Sunderland,  accordingly,  adopted  a  modification 
of  Sprague's  Select  Mortality  for  the  Life  Assured,  and  the  Govern- 
ment Female  Annuitants'  Experience  for  the  counter  life,  and 
compared  the  Survivorship  premiums  thus  brought  out  with  those 
deduced  from  the  Carlisle  and  H''  Tables.  Until  within  very  recent 
years,  the  Carlisle  Table  was  almost  invariably  used  for  such  calcu- 
lations, although  the  H^  Table  was  adopted  by  several  Offices.  Mr. 
Sunderland's  calculations  show  that,  on  the  strict  basis  he  assumed, 
the  H^  values  come  out  considerably  too  small  at  the  principal 
insuring  ages  both  for  single  and  annual  premiums ;  but  that  the 
Carlisle  values,  particularly  the  annual  values,  approximate  closely 
to  the  basis  of  comparison,  and  on  the  average  err  on  the  safe 
side.  The  Tables  of  pure  premiums,  prepared  in  1851  by  Gray 
Smith  and  Orchard,  on  a  Carlisle  3  per  cent,  basis,  were  thus 
shown  to  be  safe  for  adoption ;  and,  while  it  would  certainly  be 
desirable  to  take  selection  into  account,  by  making  an  exact 
calculation  at  one  or  two  of  the  principal  and  extreme  ages,  in  the 
case  of  the  computation  of  a  complete  new  table  of  such  premiums, 
yet  for  isolated  and  special  calculations,  unless  of  exceptional 
magnitude,  the  Carlisle  Table  may  still  properly  be  employed. 

It  will  be  remembered  that  the  usual  formula  A]^  must  be 
modified  before  it  can  be  applied  to  select  values : 

'      ^l  Vx-x         Py-i  J 

n       ^^  pof.i  p,.i  J 

=^i{^xy+vpyaKe:y+i-VPxBw+i:y} 

whence        -^(i,i=i{^[«in+<!ftyia(«]:[y]+i— ^«ft«]+i  m)- 
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Assurance  on  x  against  y  and  for  t  years  longer, — If,  as  is  usna], 
the  annual  premium  for  this  risk  be  payable  during  the  joint 
lives  and  until  t  years  after  the  death  of  y,  and  y  should  die  in 
the  early  years  of  the  assurance,  a  temporary  Policy  on  zs  life 
for  the  t  years  can,  if  he  be  still  in  good  health,  generally  be 
obtained  at  a  rate  less  than  the  Survivorship  premium  payable. 
Further,  the  last  premium  payable  would,  on  an  average,  after 
taking  the  days  of  grace  into  account,  carry  the  assurance  for  a 
period  of  five  months  only;  and  accordingly  it  would  only  be 
paid  in  exceptional  circumstances,  such  as  the  life  being  in  bad 
health,  or  the  final  period  approximating  to  a  full  year.  '  The 
'  Office,  therefore,  which  grants  a  Policy  at  the  customary  annual 
'  premium,  cannot  reckon  upon  receiving  this  premium  in  all  cases, 
'  even  although  it  provides  in  all  cases  the  assurance  for  which  this 
*  premium  is  the  proper  payment.'  The  matter  is  of  no  great 
practical  importance  except  when  ^=1.  In  this  case  the  difficulty 
can  be  best  met  by  making  the  premium  payable  during  the  joint 
lives  only.     Mr.  Sunderland  suggested  that  the  mean  of  the  two 

premiums  (  -^  '''j  and  (  -'  *1!^)  might  be  charged  during  the  joint 

lives,  and  a  final  payment,  one-half  of  such  mean,  due  six  months 
after  the  death  of  y,  and  this  also  would  be  a  satisfactory  method 
of  overcoming  the  difficulty. 

Mr.  Sunderland  gives  for  decennial  ages  a  'Table  of  the 
'  corrections,  to  be  added  to  the  calculation  of  annual  premiums  for 
'  ordinary  Survivorship  Insurances,  in  order  to  extend  the  term 
'  for  one  year  beyond  the  death  of  the  counter  life,'  and  the 
adjusted  premiums  for  individual  ages  may  be  obtained  by  simple 
interpolation  with  quite  sufficient  accuracy,  without  the  necessity 
of  making  further  calculation.  Mr.  Chatham  had  formerly 
(/.  J.  A,  XXV.  441)  published,  on  an  H*'  4  per  cent  basis,  the  addi- 
tions required  to  the  annual  premiums  when  ^=1,  3,  5,  7  or  10 
years,  and  this  Table  forms  an  admirable  check  upon  any  calcu- 
lation of  this  nature. 

Special  Contingency  Assurances, — It  is  often  desirable,  before 
making  any  elaborate  calculations,  to  examine  the  simple  proba- 
bilities of  the  occurrence  of  the  event,  omitting  the  element  of 
interest  entirely,  and  perhaps  in  some  cases  even  neglecting  any 
probability  which  may  be  known  to  be  of  trifling  value.  By 
this  means  it  will  often  be  found  that  the  premium  would  work 
out  at  a  mere  nominal  figure,  far  below  what  any  Office  would 
dream  of  charging  for  the  issue  of  a  Policy ;  and  a  troublesome 
calculation  may  be  avoided.  However  slight  the  risk  may  be,  a 
Life  Office  would  not  care  to  issue  a  Policy  at  a  smaller  annual 
premium  than  10s.  or  15s.  per  cent. 

As  an  example,  take  the  case  of  an  assurance  payable  in  event  of 
two  lives  aged  20  and  30  predeceasing  a  life  aged  40  within  ten 
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years.     The  roagh  approximate  probability  by  select  mortality  is 

(l-io;\.oj)  (l-ioA.oi)=-00806 

showing  a  single  premium  of  about  16s.  per  cent.,  so  that  it  is 
clearly  a  case  for  the  lowest  rate  of  annual  premium  which  can  be 
charged.  Moreover,  the  figure  above-mentioned  is  too  high,  as  it 
neglects  interest  and  also  the  possibility  of  the  life  aged  40  dying 
prior  to  the  death  of  the  last  survivor. 

In  framing  premium  rates  great  care  must  be  exercised  to  see 
that  the  various  Tables  are  consistent  with  one  another.     If  one 
principle  be  followed   throughout   the   calculations, 
there  is  but  little  chance  of  anomalous  rates  being  ^' 

produced;  but  if  different  rules  be  adopted  for  different  classes  of 
policies,  there  is  a  risk  that  one  table  may  appear  absurd  when 
compared  with  another.  In  addition  to  the  points  taken  up  inci- 
dentally throughout  these  notes,  the  following  may  be  mentioned 
as  illustrating  the  character  of  the  inconsistencies  which  might 
arise : — 

(1)  The  whole  life  non-profit  rate  has  been  known  to  exceed 

the  rate  for  an  Endowment  Assurance  maturing  at  an 
advanced  age. 

(2)  The  premium  under  an  increasing  premium  policy  during 

the  first  five  years  is  sometimes  smaller  than  the 
corresponding  short  term  rate. 

(3)  The  loading  for  bonuses   may   in   some   cases   appear 

absurd — more  particularly  under  Endowment  Assur- 
ances for  a  short  term,  when  the  difference  between 
the  With  and  Without  profit  rates  should  be  kept 
in  view. 

(4)  The   Survivorship   Assurance    rates   (x  against    y)  +  {y 

against  x)  should  never  fall  short  of — indeed  they 
should  slightly  exceed — the  Joint  Life  rate  for  x  and  y. 

(5)  Joint    Life   and    Last   Survivor  rates   taken    together 

should  show  a  fair  agreement  with  the  corresponding 
Whole  Life  rates  at  the  individual  ages. 
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According  to  the  rules  of  most  Offices,  a  higher  rate  of  premium 
than  that  charged  for  normal  select  risks  is  exacted  should  the  life 
ooenpatloB      follow  an  occupation  under  which  the  average  life- 
and  time  is  short,  or  should  he  proceed  to  an  unhealthy 

BMiaenoe.  climate.  Thus,  it  is  found  necessary  to  charge  an 
extra  premium  varying  from  58.  per  cent  to  30s.  per  cent.,  for 
hotelkeepers  and  publicans,  naval  and  military  men,  mariners, 
miners,  and  many  other  small  classes,  such  as  stonecutters,  steel- 
grinders,  chemical  workers,  jockeys,  etc. ;  while  some  Offices  even 
subject  working  bakers,  butchers,  millers,  and  other  such  lives  to 
an  extra  premium.  These  extra  rates  are  to  a  considerable 
extent  fixed  arbitrarily,  or  according  to  certain  general  Office 
rules,  and  much  difference  of  opinion  exists  as  to  the  proper 
charges.  Similarly  it  will  be  found  that  the  practice  of  Offices 
varies  greatly  in  the  treatment  of  persons  proceeding  abroad.  It 
is  now  usual,  however,  to  allow  free  travel  and  residence  after 
the  policy  has  been  in  force  for  several  years ;  while  there  seems 
also  to  be  a  growing  tendency  to  issue  world-wide  policies  from 
the  commencement,  unless  it  be  shown  that  the  life  proposed  for 
assurance  actually  contemplates  residence  in  a  tropical  climate. 

Female  lives  are  charged  higher  rates  than  male  by  the  majority 
of  Offices,  the  general  practice  in  Scotland  being  to  impose  an 
extra  of  5s.  per  cent.,  removable  after  the  age  of  50, 
together  with  a  single  extra  premium  of  10s.  per 
cent,  should  the  life  be  pregnant  for  the  first  time  when  the 
proposal  is  made.  Assurances  on  female  lives  appear  to  be  on 
the  increase,  and  the  proper  course  would,  perhaps,  be  to  calculate 
special  rates,  and  treat  the  class  separately  for  the  purpose  of 
bonus  distribution.  If  Whole  Life  policies  were  effected  to  any 
extent,  considerable  profit  might  be  derived  from  superior  vitality 
at  the  older  ages;  but  if,  as  would  seem  probable.  Endowment 
Assurances  formed  the  popular  class  of  policy,  then  there  would 
not  be  the  same  scope  for  profit,  as  the  policies  would  mature 
shortly  after  the  cessation  of  the  Extra  Mortality  to  which  female 
lives  are  subject. 

When,  as  the  result  of  the  Medical  Examination  or  Family 

History,   it  is   found   necessary   to   treat   the  lives 

\^!^  proposed   as  under-average,  though   not  to   decline 

the  proposals  altogether,  there  are  various  ways  in 

which  such  are  surcharged  : — 

(1)  By  adding  n  years  to  the  age,  charging  4he  premium 

for  age  %'\-n, 

(2)  By  adding  a  fixed  sum  to  the  premium  payable  for  the 

normal  risk. 
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(3)  By  charging  the  normal  premium,  but  making  a  tem- 

porary deduction  from  the  Sum  Assured,  such  deduction 
being  either  fixed  during  a  certain  niimber  of  years,  or 
decreasing  year  by  year  until  it  ultimately  vanishes 
should  the  life  survive  an  agreed-on  term — usually  the 
Expectation  of  Life  at  the  normal  age. 

(4)  When  the  necessary  extra  is  small,  by  stipulating  that 

Bonuses  under  a  With  Profits  policy  shall  not  vest  until 

a  certain  term  have  been  survived,  etc. 
The  first  two  methods  are  very  similar  in  results,  while  the 
third  has  been  proposed  for  those  cases  (such  e.g,  as  a  family 
history  of  consumption)  where  the  proposer  may  personally  con- 
sider himself  to  be  a  good  life,  and  object  to  pay  any  extra.  The 
late  Mr.  Sunderland  (/.  J.  A.  xxix.  419)  treated  this  question  by 
equating  the  premium  for  the  increasing  sum  assured,  at  the 
rated-up  age,  with  the  premium  for  the  level  sum  assured  at  the 
real  age.  Thus,  if  the  life  were  rated  up  n  years,  the  temporary 
decreasing  deduction  from  the  sum  assured  would  be  got  by  solving 
for  X  in  the  following  equation : — 

Where  m  =  Number  of  years  duriDg  which  the  deduction  continues. 
X  =  Amount  by  which  the  deduction  is  decreased  each  year. 
. '.  mX  =  Initial  deduction. 

e  and  h  =  Loadings  for  expenses  and  bonuses  respectively.  They  are  put 
in  this  form  in  order  that  such  specially  surcharged  cases 
may  be  properly  dealt  with  in  Bonus  Distribution. 

For  practical  purposes  it  may  be  assumed  that  the  loadings  for 
expenses  and  bonuses  are  the  same  at  ages  x  and  0;+^^  when  the 
formula  works  out : — 

A I  niTTx+n --^  j^ ]  =  ^x+n  —  ^X' 

If  the  deduction  be  a  fixed  amount  during  the  period  of  m  years 
the  following  is  applicable  : — 


ir-\^ 


x+u :  m; 

An  erroneous  method,  sometimes  adopted  for  a  similar  case,  is  to 
find  the  sum  assured  for  which  the  normal  premium  would  pay  at 
the  rated-up  age,  and  treat  this  as  the  restricted  sum  assured 
during  the  Expectation  period.  If  the  deduction  were  continued 
during  the  whole  currency  of  the  policy  the  method  would  of 
course  be  correct ;  and  Mr.  Day  pointed  out  that  a  rough  approxi- 
mation to  correct  results  would  be  obtained  by  increasing  the 
deduction  by  one-third  to  allow  for  its  being  removable  should 
the  Expectation  be  survived. 

VOL.  IV.  R 
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Mr.  6.  F.  Hardy  (J.  /.  A,  xxzii.  153)  also  discussed  this  qaes- 
tion  on  the  following  assumptions : — 

L«/,  That  the  extra  mortality  is  confined  to  the  period  during 

which  the  sum   assured   is  restricted — the   life  being 

thereafter  assumed  normal. 
2n(^y  That  the  extra  risk  is  so  distributed  that  the  Reserve 

Value  of  the   policy  equals   that   of  a   corresponding 

normal  policy. 

On  these  assumptions  the  following  equation  will  hold  : — 

5Wt{l-(wi-0^-/+,^«}=!?*+f(l-t+iF*) 
where  ^= number  of  years  the  policy  has  been  in  force. 

Mr,  Hardy  then  proceeded  to  find  the  number  of  years'  rating, 
corresponding  to  certain  assumed  values  of  X,  by  first  computing 
the  values  of  q'x+t  for  all  values  of  t  up  to  t=m,  and  then  calcu- 
lating the  annuity  value  a'a;=«aj+n,  from  which  n  the  number  of 
years'  extra  rating  was  found.  By  an  extensive  use  of  interpola- 
tion the  work  was  much  reduced. 

The  results  deduced  by  Mr.  Hardy  agreed  fairly  well  with  those 
of  Mr.  Sunderland,  and  both  pointed  to  the  fact  that  the  rough 
methods  frequently  adopted  bring  out  inadequate  deductions. 
The  tables  which  they  publish  are  useful  when  any  question  oF 
the  kind  arises.  The  general  conclusion  seems  to  be  that  this 
method  of  rating  is  unsatisfactory,  because  the  initial  deduction  is 
very  heavy,  even  when  only  3  or  5  years  are  added  to  the  age ; 
while  for  a  life  heavily  rated,  the  requisite  deduction  might  exceed 
the  sum  assured. 

Under  a  joint  life  policy,  when  one  of  the  lives  is  subject  to 
Extra  Mortality  on  account  of  occupation,  residence,  or  sex,  it  is 

usual  simply  to  add  the  extra  premium  necessary 
for  Joint  Life  ^^^  ^^®  single  life,  to  the  ordinary  joint  life  rate, 
and  Last  and  it  may  be  shown  by  exact  calculation  that  this 
Survivor         jg   approximately   correct.      Under    a   last   survivor 

policy,  however,  this  addition  would-be  too  great,, 
and  for  such  cases  the  following  practical  method  is  found  to 
give  a  good  approximation : — 

Assume  that  one  of  the  lives  (y)  incurs  extra  risk  which 
would  be  covered  under  a  single  life  policy  by  an 
addition  of  5s.  per  cent. 

Find  age  (z)  where  P^  +  *0025  =  ^,  and  charge  the  last 
survivor  premium  F„, 

This  rule  gives  very  fair  results  when  tested  by  the  more  exact 
methods  after-mentioned. 
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A  Hypothetical  Table  of  Mortality  was  formed  by  Mr.  Eyan 
(/.  /.  A,  xxiv.  19)  by  adding  '01  to  ttj.  (H^  3  per  cent.)  at  each  age, 
and  deducing  the  rate  of  mortality  corresponding.  He  showed 
by  actual  calculation  (/.  I.  A,  xxiv.  307)  that  if  5s.,  10s.,  and  20s. 
respectively  be  added  to  the  H^  premium,  and  the  rates  of  mor- 
tality deduced  (written  ^j.*^'",  ^^•*>«»  and  ja-'^*),  the  following 
relations  hold : — 

^,-=^,+4fe-^^"-j^) ;  or  (?x*"'=?«+-25(g«-«»-j^) 

and  from  these  equations  it  may  be  assumed  that 

where  E  represents  the  uniform  addition  to  the  annual  premium. 
Joint  Life  annuities  giving  effect  to  the  extra  mortality  were  then 
calculated,  premiums  were  deduced  from  them,  and  the  Extra 
Premiums  obtained  as  follows : — 

Etx  {one  life  (e)  being  exposed  to  extra  risk}=^(P„— Pjjy) 
Etj  {both  lives  exposed  to  extra  risk}=^(P<./— Pj^y). 

These  Extras  were  found  to  agree  closely  with  those  deduced 
by  the  approximate  method  above  mentioned. 

The  Hypothetical  Mortality  Table  may  be  put  to  several  other 
uses,  such  as  finding  the  Extra  under  a  Contingent  Assurance  when 
the  Life  Assured  goes  abroad,  or  investigating  from  the  experience 
of  an  Office  whether  an  extra  rate,  climatic  or  otherwise,  has  been 
adequate,  by  bearing  in  mind  the  relationship 

The  table  referred  to  brought  out  an  addition  to  the  rate  of 
mortality  nearly  uniform  throughout  life ;  and  it  is  interesting  to 
note  that  the  late  Mr.  Makeham  had  formerly  discussed  the 
question  of  Extra  mortality  by  assuming  a  constant  addition  to 
the  force  of  mortality.  The  Extra  required  for  an  addition  of 
•01  to  the  force  of  mortality  might  be  found  from  the  formula 

1        1 

where  it  would  be  sufficiently  accurate  in  practice  to  take  zlz  at 
a  rate  of  interest  1  per  cent,  higher  than  is  used  for  a«.  Under 
joint  life  policies  where  one  lifb  only  is  exposed  to  extra  risk, 
the  corresponding  annuities  should  be  inserted  in  the  formula; 
while,  if  both  lives  be  so  exposed,  a'a^  should  be  taken  at  a  rate 
of  interest  2  per  cent,  higher  than  that  for  a^y 

When  a  policy  has  been  in  force  for  a  number  of  years,  and 
an  extra  premium  at  a  certain  rate  per  cent.^  becomes  exigible, 
this  percentage  should  properly  be  charged  upon  the  difference 
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between  the  sum  assured  and  the  reserve  value  of  the  policy, 
this  being  the  true  sum  at  risk.  Further,  Mr.  R.  P.  Hardy  has 
pointed  out  (JJ.A,  xxiv.  320)  that,  in  the  case  of  a  Last  Survivor 
Policy,  the  extra  premium  should  be  levied  upon  the  sum  by 
which  the  reserve  would  have  to  be  increased  on  the  failure  of 
the  life  undergoing  the  extra  risk. 

The  addition  to  an  Endowment  Assurance  premium  should  in 
most  circumstances  be  somewhat  less  than  the  corresponding 
Bated -up  addition  to  a  Whole  Life  premium,  because  of  the 
Endowment  distinct  double  benefit,  the  extra  risk  under  the 
▲uoranoea.  i^yih  assurance  being  partly  met  by  the  diminished 
risk  under  the  pure  Endowment.  If,  therefore,  an  extra  of  5 
years  be  found  necessary  to  a  life  aged  30,  the  addition  to  a 
Whole  Life  Policy  would  be  about  6s.  per  cent.,  whUe  the  corre- 
sponding addition  to  an  Endowment  Assurance  Policy  of  30 
years  would  only  be  about  38.  per  cent.  If  the  Endowment 
Assurance  be  expressed  as  payable  at  age  60,  the  surcharged 
premium  would  be  found  by  assuming  the  life  to  be  35,  and  the 
sum  assured  to  be  payable  at  65.  In  practice  different  methods 
are  adopted  in  the  treatment  of  such  policies,  and  some  offices 
add  to  the  Endowment  Assurance  normal  rate  the  cash  extra 
which  would  be  payable  under  a  whole-life  policy. 

In  some  cases,  however,  a  proposal  may  be  accepted  at  ordinary 
rates  under  an  Endowment  Assurance  Policy,  although  an  extra 
may  be  necessary  under  a  Whole  Life  Policy — ^where,  for  example, 
the  reason  for  the  extra  is  a  family  history  of  gout,  affecting  only 
the  later  years  of  life,  while  the  Endowment  Assurance  matures 
at  a  comparatively  early  age.  On  the  other  hand,  if  the  extra 
risk  falls  entirely  in  the  first  few  years  of  the  assurance,  then  a 
larger  addition  is  almost  necessary,  because  when  the  extra  risk 
has  been  passed  the  additional  premium  continues  payable  under 
a  Whole  Life  Policy  for  a  much  longer  period  than  under  an 
Endowment  Assurance.  Generally,  therefore,  it  may  be  said  that 
the  rating  vp  of  Endowment  Assurances  depends  upon  Vie  incidence  of 
the  Extra  Mortality. 
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Assurances  on  the  lives  of  children  are  sometimes  effected  when 
there  exists  a  pecuniary  interest  in  the  child's  life.  At  very 
young  ages  it  is  necessary  to  charge  a  decreasing  premium  for  a 
whole  life  or  term  assurance,  because  the  rate  of  mortality — great 
in  the  early  years — decreases  rapidly,  with  the  result  that  the 
level  premium  would  not  meet  the  risk  during  the  first  year 
or  two. 

As  an  Endowment  is  not  dependent  upon  death,  such  Policies 
may  be  effected  without  any  pecuniary  interest,  and  this  has 
become  a  very  usual  form  of  transaction,  entered  into 
by  parents  for  the  benefit  of  their  children.  Tlie  SdowSmte. 
premiums,  if  non-returnable  in  event  of  the  child 
dying  before  attaining  the  specified  age  (say  21),  are,  like  Double 
Endowment  Assurance  premiums,  higher  with  a  light  than  with  a 
heavy  mortality,  and  accordingly  it  is  the  usual  practice  to  employ 
a  Table  showing  favourable  mortality,  such  as  that  deduced  from 
the  experience  of  the  children  of  the  peerage.  To  make  use  of  a 
Table  based  upon  the  experience  of  the  general  population  would 
be  entirely  erroneous,  because  all  classes  are  included  in  such 
statistics ;  and,  further,  there  is  a  decided  selection  exercised  against 
the  Office,  such  Endowments  being  purchased  only  on  the  lives  of 
the  healthiest  of  children.  It  is  questionable,  therefore,  if  even 
the  Peerage  Tables  go  quite  far  enough  in  this  direction ;  for, 
while  the  da&B  from  which  the  statistics  have  been  taken  is  doubt- 
less properly  chosen,  the  further  element  of  selection  has  an  effect 
upon  the  mortality.  It  should  be  noted  that  when  the  Endow- 
ment period  runs  for  n  years,  and  not  up  to  a  fixed  age,  the 
calculations  should  properly  be  made  according  to  the  age  lazt 
birthday,  otherwise  a  slight  benefit  is  given  to  the  proposer.  The 
matter  is,  however,  of  little  practical  importance;  because  pure 
Endowments  of  this  nature  are  not  at  all  popular,  the  returnable 
premium  system  being  almost  invariably  chosen. 

When  the  premiums  are  returnable,  the  exact  rates  may  be 
calculated  by  means  of  a  formula  derived  from  the  following 
equation,  where  ^'^i,  represents  the  net  premium  to  be  found, 
and  P'^^  is  the  same  expression  loaded : — 

But  it  is  scarcely  worth  while  to  introduce  the  element  of 
mortality.  All  that  the  Office  can  gain  should  the  child  die 
before  attaining  age  21  is  the  interest  on  the  net  premiums 
received ;  while  out  of  this  interest  the  expenses  have  to  be  met 
the  premiums  being  usually  refunded  in  full.  If  mortality  be  left 
out  of  account,  the  question  becomes  'what   annual   premium 
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payable  in  advance  will,  after  deducting  expenses,  amount  to 
£100  in  n  years.'  Under  this  class  of  policy  the  expenses  are 
usually  light,  the  agent's  commission  being  about  5  per  cent,  on 
the  premiums ;  and  if  the  modified  loadings  of  28.  6d.  constant, 
plus  5  per  cent.,  be  allowed  for,  it  will  be  found  that  to  produce 
reasonable  competitive  rates  it  would  be  necessary  to  assume  3| 
per  cent,  interest  in  the  calculation.  The  Office  retains  any  slight 
profit  which  may  arise  from  surplus  interest  in  those  cases,  small 
in  number,  where  premiums  fall  to  be  refunded ;  and,  further, 
Life  Offices  look  upon  such  Policies  as  desirable,  because  of  the 
possibility  of  the  recipient  of  the  Endowment  taking  out  an  ordi- 
nary Life  Assurance  Policy,  or  an  Endowment  Assurance,  when 
the  money  comes  to  be  paid.  The  formula  suggested  above  would 
of  course  be  written : — 

{•95P„-:--00125}(l+t)S„=l 

whence  ^ii^^=:^{(jq?j)5_  +  -00125}.  (9) 

It  is  sometimes  arranged  that  the  premiums,  returnable  on  the 
death  of  the  child,  should  cease  in  event  of  the  death  of  the 
person  (y)  entering  into  the  transaction,  who  would  in  such  case 
undergo  a  medical  examination.  The  theoretic  premium  might 
be  arrived  at  by  equating  the  Benefit  and  Payment  as  follows  : — 

Payment=7^^"-^'y-'•"^"^"-'-y^^"•^ 

Benefit    =  ^-^^P^'^^^^-^^.P^'^'-^''^* 

-|-s//y.x. =r 1"  .  .  .  -fn-i/'y'*' T^ • 

The  mortality  affecting  x  might,  however,  be  neglected,  and  the 
question  viewed  thus  : — 

The  premium  for  an  ordinary  Endowment,  with  return,  would 
be  P-,  the  prospective  value  of  all  the  premiums  being 
P-ia,i^i.  The  same  value  should  be  paid  during  the  life- 
time of  (y),  and  accordingly  the  premium  for  the  special 
benefit  would  be 

P'=PnJ^-  (10) 

This  approximation  gives  rates  erring  slightly  in  favour  of  the 
Office  on  account  of  the  premiums  being,'  on  the  average,  paid  in 
a  shorter  period,  so  that  more  interest  may  be  earned  during 
the  n  years. 

An  Endowment  does  not  appear  to  be  viewed  by  the  Inland 
Revenue  authorities  as  a  '  Policy  of  Assurance,'  as  the  adjudicated 
stamp-duty  required  is  only  6d.,  whatever  the  amount  of  the 
Endowment  may  be — ie.  an  ordinary  agreement  stamp. 
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Another  form  of  Policy  sometimes  effected  for  the  benefit  of 
children  is  the  Deferred  Assurance,  with  return  of  the  premiums 
paid  if  death  take  place  before  the  benefit  falls  to  be  Deferred 
entered  upon.  It  would  seem  to  be  unlikely  that  this  ABBurancea 
form  of  Assurance  will  ever  become  really  popular,  for  CfhUdren. 
because  it  means  that  the  person  effecting  it  is  making  provision, 
not  for  his  own  child  as  under  the  Endowment,  but  for  the  heirs 
or  assignees  of  such  child  whoever  they  may  be.  The  Assurance 
usually  commences  at  age  21 ;  and,  as  the  premiums  for  the  pre- 
ceding years  are  accumulated,  it  follows  that  the  rate  per  cent,  is 
very  low,  and  that  the  Office  enters  upon  the  risk  with  a  con- 
siderable reserve  value  in  hand.  Sometimes  a  medical  examination 
of  the  child  is  required,  but  generally  this  is  dispensed  with, 
although  in  the  latter  case  it  would  appear  as  if  a  certain  amount 
of  selection  might  be  exercised.  If  the  age  at  entry  be  x  and  the 
age  at  which  the  risk  commences  be  x-\-n,  then  the  difference  in 
value  between  the  ordinary  premium  for  age  a;+n  and  the  special 
rate  charged  under  this  class  of  Policy,  must  remain  in  hand  when 
the  risk  commences.  Neglecting  mortality  therefore  during  the 
n  years,  as  suggested  for  the  Endowment  calculation,  the  special 
premium  F  may  be  found  as  follows,  the  loadings  being  the  same 
as  in  formula  (9) : — 

(•95P'--00125)(l+i)^-,  =  (P,+n-naix3+n 

whence  p^=^P,±nte4^^  d^ 

As  the  premium  P^+„  represents  the  ordinary  Office  rate,  it 
follows  that  the  life  is,  in  the  above  formula,  assumed  to  be 
healthy  when  the  assurance  is  entered  upon.  As  this  assumption 
is  incorrect,  there  should  properly  be  added  to  the  numerator  of 
the  equation  the  quantity  {^rfxi+n— ^[«+n]}ai«i+n'  This  addition 
is  somewhat  greater  than  is  theoretically  necessary,  because,  as 
already  mentioned;  a  considerable  reserve  value  is  held  when  the 
assurance  commences,  and  the  risk  entered  upon  is  only  the 
difference  between  the  sum  assured  and  the  reserve  value. 
The  excess  may,  however,  be  looked  upon  as  loading  to  what 
would  otherwise  be  a  net  addition,  and  the  formula  taken  for 
practical  purposes : — 

•95(l-hO'Sfr,+ai^i+n  *       ^    ' 

The  above  formula,  being  based  upon  the  Office  premiums  for 
the  usual  benefits,  lends  itself  very  readily  to  modifications  for 
Limited  Payment  and  Endowment  Assurance  Policies,  and  also 
for  Assurances  *  With  Profits,'  when,  of  course,  the  bonuses  would 
accrue  from  the  date  of  commencement  of  risk. 
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It  is  not  at  all  an  unusual  form  of  transaction  for  a  Company 

to  undertake  to  issue  a  Policy  to  a  person  {x)  a  number  of  years 

(n)  hence  at  the  ordinary  rate  of  premium  for  his 

TMuralMnoe.    *'^®^  *S®»  whatever  may  be  the  state  of  his  health 
at  that  time.      Dr.   Spraguc  investigated   this  risk 
{J.  I.  A.  vol.  xxii.),  basing  the  inquiry  upon  Annuities  and  Reserve 
Values,  and  brought  out  the  pure  single  premium  as 


and  the  Annual  Premium  as 


fi V»r  /jr+n, 

X/li 


\^n 


(«2>W»    („p)^_^„. 


where  u  indicates  that  the  symbol  following  is  dependent  upon  an 
average  unhealthy  life.  He  then  remarked  regarding  the  Option 
by  Annual  Premium  :  *  It  must  be  borne  in  mind,  however,  that 
'  if  the  Company  agree  to  accept  this  annual  premium  in  considera- 
'  tion  of  undertaking  the  risk  supposed,  and  the  Assured  retains 
'  the  usual  right  of  dropping  the  Policy,  he  will  be  able  to  exercise 
'  an  Option  which  has  not  entered  into  the  calculation ;  and  the 

*  Company,  therefore,  could  not  agree  to  accept  this  annual  premium 
'  unless  it  were  in  some  way  protected  against  the  risk  of  this 
'  Option  being  exercised  to  its  disadvantage.  Such  protection 
'  would  be  obtained  by  making  the  Option  annual  premium  an 

*  addition  to  the  ordinary  premium  for  the  ordinary  Policy.* 

Single  and  annual  premiums  for  the  foregoing  Option  may, 
however,  be  deduced  in  a  much  more  simple  and  direct  manner 
as  follows : — 

The  premium  which  a  select  life  presently  aged  {x)  should, 
on  the  average,  pay  at  age  x+n  for  this  Deferred  Assur- 
ance  is  .  .  .  •  •         ^«|;^fl« 

The  premium  he  will  actually  be  required  to  pay  is 
only  .....     iTfx+nj. 

The  present  Value  of  the  difference  between  these  premiums 
is  evidently  the  sum  which  the  Office  should  charge  for 
the  risk  run,  i.e. : — 

which,  on  being  simplified,  may  be  written  thus : — 


{^[xi-t-n— ^[g;4-n)}S?ran-fn  /^jv 


Axj 


This  is  a  simple  formula,  very  convenient  for  purposes  of  cal- 
culation, and  it  may  easily  be  demonstrated  as  another  form  of 
that  given  by  Dr.  Sprague. 
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The  foUowiog  table  gives  the  Single  Option  Premiums,  per 
£100,  at  3|  per  cent,  interest,  deduced  from  Sprague's  Select 
Tables,  and  also  from  King's  Analysed  Tables : — 


k9^  80. 

Age 

40. 

No.  of 
Yeftrs 

n 

n 

Sprafftie's 
Tables. 

King's 
Tables. 

Sprague's 
Tables. 

King's 
Tables. 

1 

•408 

«•• 

•503 

•  •• 

1 

3 

•699 

•  •  • 

•896 

•  •# 

3 

5 

•778 

1-627 

1043 

•404 

5 

7 

•758 

•  •  • 

1133 

•  •  • 

7 

10 

•630 

1-491 

1142 

2-218 

10 

15 

•667 

•616 

1-005 

1-400 

15 

20 

•730 

1-479 

•920 

1-782 

20 

25 

•643 

•881 

•805 

2-403 

26 

It  will  be  observed  that  the  results  are  exceedingly  irregular, 
and  that,  according  to  King's  Tables,  considerably  higher  rates 
are  found  necessary  than  those  deduced  from  Sprague's  Tables. 
One  would  expect  that  the  rate  would  increase  to  a  maximum 
with  the  increase  in  the  value  of  ?i,  and  thereafter  gradually 
diminish  to  zero  because  of  the  two  forces — deterioration  and 
probability  of  death  during  the  n  years — acting  in  contrary 
directions;  and  indications  of  this  feature  are  not  wanting  in 
the  foregoing  Table.  The  Select  Values  deduced  by  Dr.  Sprague, 
and  joined  to  the  H*'^'^  values  usually  after  three  or  four  years,  can- 
not be  upheld  as  constituting  a  good  basis  for  such  calculations ; 
because  there  can  be  no  doubt  but  that  the  effects  of  selection 
endure  for  a  much  longer  period.  The  method  of  construction 
of  King's  Tables  would  appear  to  be  more  suitable ;  but,  on  the 
other  hand,  their  graduation  is  defective.  One  is  forced  to  the 
conclusion  that  existing  Tables  are  not  sufficiently  accurate  for 
refined  calculations  of  this  nature,  and  that  they  only  give  general 
guidance  towards  the  premiums  which  should  be  charged — very 
large  margins  being  necessary. 

Another  form  of  the  foregoing   Option  is   contained  in   the 
Increasing  Premium  Policies  now  granted  by  almost  all  Offices. 
The  premium  for  such  an  Assurance  during  the  early   increasiiig 
years  should,  in  addition  to  the  usual  term  rate,  in-    Premium 
elude   the   annual    payment  required   to   cover  the    ^<^^* 
option  of  effecting  an  assurance  at  ordinary  rates  at  the  time  the 
increased  premium  becomes  payable.     The  requisite  annual  addi-* 
tions  to  the  five-year  term  rates,  per  £100  assured,  in  order  to 
arrive  at  /Prr,  are  as  follows : — 
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Age. 

Spraguc's  Tables. 
8*7. 

King's  Tables. 
8*  7. 

20 
30 

40 
50 

•158 
•169 
•227 
•358 

•349 
•367 
•088 
•433 

Under  this  class  of  Policy  the  Option  seems  to  be  very  gener- 
ally exercised,  as  only  a  small  fraction  of  the  policies  enter  upon 
their  sixth  year.  It  most  also  be  seen  that  the  increased  premium 
does  not  exceed  the  normal  rate  for  the  ordinary  Assurance  at  age 
a;+5;  otherwise  the  holder,  if  in  good  health,  would  have  the 
option  to  drop  the  Policy,  and  secure  the  same  benefit  at  a  lower 
rate  of  premium. 

It  sometimes  happens  in  connection  with  reversionary  transac- 
Option  to  (x)  tions,  that  it  is  desirable  to  have  the  Option  to  effect 
on  death  of  (y).  a  Policy  on  (a;)'s  life  on  the  death  of  (y).  Considering 
the  case  of  (y)  dying  in  the  nth  year,  the  single  premium  required 
at  the  date  of  acquiring  the  Option  would,  as  already  given,  be 


D. 


c«i 


The  probability  of  (y)  dying  in  the  nth  year  is  (n-i^j— nftyj)*  wid 
accordingly  the  Option  premium  for  the  nth  year  would  be 


{55s±n::5r.±n]}Mta±«(^.^_^„). 


(14) 


The  sum  of  this  expression  for  all  values  of  n  will  give  the  pure 
single  premium  required.  This  formula  is  not  strictly  correct, 
because  it  assumes  that  the  Option  is  exercised  at  the  mi  of  the 
year  in  which  (y)  may  die,  but  the  difference  in  value  must  be 
trifling.  It  would,  however,  seem  to  be  unnecessary  even  to 
make  an  elaborate  calculation  of  this  nature.  It  will  be  observed 
from  the  Table  on  the  preceding  page  that  the  Option  premiums  are 
small  for  the  first  year,  considerably  greater  for  a  three  years*  period, 
remaining  roughly  constant  for  the  periods  of  three,  five,  and  ten 
years,  showing  a  tendency  to  decrease  with  the  extension  of  the 
term.  If,  therefore,  the  expectation  of  life  of  (y)  be  taken,  which 
in  almost  every  case  will  exceed  three  years,  and  the  above 
premium  be  calculated  for  such  expectation  treated  as  a  fixed 
term,  a  sufficient  approximation  to  the  rate  will  be  obtained. 

Another  Option  benefit  granted  in  a  more  or  less  complete 
form  by  the  majority  of  Offices,  is  contained  in  the  guaranteed 
Opttonio  Paid-up  Policy  arrangements  (or  non>forfeitable 
take  Paid-up  Policies  as  they  are  sometimes  called),  where  a 
Wli<?y.  Paid-up  Policy  is  issued,  for  that  proportion  of  the 

Sum  Assured  which  the  number  of  premiums  paid  bears  to  the 
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total  number  payable.  This  questiou  was  investigated  many 
years  ago  {JJ,A.  ziv.  476,  and  xv.  151),  and  a  formula  given 
which  took  account  of  the  probabUiiies  of  the  various  premiums 
being  paid ;  but  it  is  very  evident  that  the  option  held  by  the 
Policyholder  to  continue  his  Policy  for  the  larger  or  smaller 
amount  is  of  greater  consequence  than  the  mere  average  pro- 
bability of  the  premium  being  paid.  If  net  premiums  only  are 
brought  into  the  calculation,  the  difference  between  the  reserve 
values  of  the  full  and  reduced  Policies  forms  the  Option  premium 
received  by  the  Office.  Taking,  for  illustration,  the  case  of  a 
Policy  for  £100  with  premiums  limited  to  20  payments,  effected 
at  age  30,  the  following  Table  shows  the  position  of  matters  after 
5,  10,  and  15  years,  assuming  Sprague's  Select  Tables  with  3^  per 
cent,  interest  to  be  adopted  throughout: — 


After  5  years, 
10 
15 


9» 


ft 


(1). 

Reserve  of 

Poll  Policy. 

(Select.) 


9-543 
21 -105 
35  017 


(2) 

Reserve  of 

Reduced  Policy. 

(Select.) 


9-576 
21  140 
35  095 


(3)* 

A 
{(l)-(2)} 

(4) 

Option 
Premium.* 

(5) 

Deficiency 
{(3)-(4)[ 

—  033 

—  035 

—  •078 

•584 
•315 
•167 

•617 
•350 
•245 

*  The  Option  premiums  inserted  here  are  j,  J,  and  J  respectively  of  the 
corresponding  rates  given  on  page  277  ;  bat  a  better  idea  of  the  loss 
to  the  Office  through  the  exercise  of  the  Option  might  be  obtained 
by  considering  the  matter  thus : — 
After  five  years  the  value  of  the  contribution 
from  a  healthy  life  continuing  the  Policy 

would  be =20'rj30ja{35j.i5| 

The  contribution  from  an  average  life  would 

be  only =9o^[so)a86:i5l 

The  difference  between  the  two  is  evidently 
the  loss  to  the  Office  through  the  healthy 
life  dropping  his  PoUcy       .        .         .        .=8o'r[3oi{aisB]:i5|— a«,,i6|} 

Viewed  thus,  the  loss  to  the  Office  works  out  at  l^l,  1*8,  and  ^5  after 
5,  10,  and  15  years  respectively. 

The  above  Table  gives,  however,  an  exaggerated  importance  to 
the  question,  because  it  assumes  that  the  healthy  lives  will  take 
advantage  of  the  Option  and  drop  their  Policies,  effecting  others 
or  not  according  as  their  circumstances  may  require,  while  we 
know  that  the  reason  for  such  an  alteration  is  much  more 
frequently  the  inability  of  the  holder  to  pay  the  premiums ;  so 
that  the  subject  of  health  does  not  enter  into  the  question  to  any 
appreciable  extent.  It  will  be  observed,  however,  that  the 
Paid-up  Policy  reserve,  without  taking  any  account  of  the  Option, 
is  greater  than  the  reserve  for  the  full  Policy,  so  that  the  Office 
retains  a  larger  reserve,  while  losing  the  benefit  of  any  contribution 
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towards  expenses  from  the  Policy  in  the  future,  and  this  is 
certainly  giving  too  great  facilities  to  the  Lives  Assured  for  what 
may  almost  be  termed  '  breach  of  contract/  Indeed,  according  to 
the  rules  and  rates  of  several  Offices,  it  is  more  advantageous  for 
a  Policyholder  to  drop  the  one  Policy  and  take  out  a  new  one 
than  to  continue  his  existing  Policy,  as  the  following  example, 
taken  from  the  prospectus  of  a  Company,  will  show : — 

Take  the  case  of  an  Agent  effecting  a  Policy  for  £1000  by  20 
payments  on  his  own  life  at  age  20,  Without  Profits. 

The  premiam  he  would  be  required  to  pay  for  the  full  amount 

according  to  the  published  rates  of  the  Office  referred  to  =  £24  10  10 

After  5  years  he  can  take  a  Paid-up  Policy  for  £250,  and 
assure  for  the  balance  of  £750  by  15  payments  for  a 
premium  of 23     3    2 

After  5  more  years  he  can  do  likewise,  and  the  premium 

he  has  to  pay  is .      22     8    4 

Do.  do.  do 21  16  11 

The  total  sum  payable  in  premiums  under  the  Policy  originally 
effected  would  have  been  £490,  16s.  8d. ;  but  the  same  Assurance 
may  be  obtained  at  a  total  cost  of  £459,  16s.  3d.,  a  saving  by 
taking  advantage  of  the  Option,  of  £31  on  the  £1000  Policy. 
Moreover,  as  an  Agent,  he  will  have  drawn  his  large  initial  com- 
mission on  four  different  Policies  for  an  aggregate  sum  of  £2500, 
a  further  gain  of  nearly  £15.  Policyholders  and  Agents  may  not 
observe  such  features  readily,  as  they  have,  by  the  wise  foresight 
of  our  predecessors,  been  impressed  with  the  idea  that  any  breach 
of  contract  on  their  part  by  omission  to  pay  premiums,  will,  in 
all  circumstances,  lead  to  considerable  pecuniary  loss ;  yet  it  is 
apparent  that  in  the  above  hypothetical  case  a  large  gain  may 
result  from  the  dropping  of  the  various  Policies.  Some  Actuaries 
of  the  present  day  advocate  strongly  the  giving  of  full  values  to 
Policyholders  on  withdrawal ;  but  it  would  seem  as  if,  in  certain 
circumstances.  Offices  give  greater  benefits  to  those  withdrawing 
than  to  those  remaining — a  condition  of  matters  which  should 
scarcely  be. 

This  guaranteed  Paid-up  Policy  can  only  be  granted  under 
limited  payment  assurances,  with  equity  to  other  Policyholders, 
when  effected  With  Profits,  and  some  restriction  is  placed  upon  the 
participation  of  the  reduced  Policy.  The  practice  of  Offices  differs 
considerably  in  this  respect :  some  add  the  full  Bonus  declared 
and  allow  the  reduced  Policy  to  participate  in  full ;  others  add 
only  a  proportion  of  the  declared  Bonuses,  but  allow  the  reduced 
Policy  to  continue  participating ;  while  some  only  add  a  propor- 
tion of  the  Bonus  declared  and  make  the  paid-up  assurance  non- 
participating  for  the  future,  and  they  would  seem  justified  in 
adopting  this  strict  practice.  Offices  which  allow  these  guaranteed 
Paid-up  Policies  to  the  full  extent  may  of  course  argue  that  their 
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premiums  are  so  calculated  as  to  allow  for  the  Option ;  but,  if  the 
premiums  should  be  so  calculated,  then  it  must  be  borne  in  mind 
that  the  portion  of  the  premium  applicable  to  the  Option  must  not 
be  distributed  as  Profit^  but  must  be  carefully  carried  forward 
from  Valuation  to  Valuation,  and  this  would  cause  an  unreasonable 
amount  of  trouble. 

Under  Endowments  and  Endowment  Assurances,  Paid-up 
Policies  may  be  guaranteed  without  the  same  objectionable  fea- 
tures, there  being  a  considerable  margin  between  the  value  of  the 
full  Policy  and  the  value  of  the  paid-up  portion,  as  is  shown  by 
the  following  Tables,  applicable  to  Endowment  Assurances  of  20 
years  by  Sprague's  Select  Tables,  at  3|  per  cent,  interest : — 


After  5  years,      • 
„   10     „ 
>»   1«^      >» 

Age  30  at  Entry. 

Age  40  at  Entry. 

Select 
Value  of 

Pull 
Policy. 

Select 

Value  of 

Paid-Up 

Policy. 

Difference 
0)-(2). 

Select 
Value  of 

Full 
Policy. 

Select 
Value  of 
Paid-up 
Policy. 

Difference 
(l)-(2). 

17*633 
39-356 
66-277 

15-521 
36  041 
63-356 

2112 
3-315 
2-921 

17-741 
39126 
65-760 

15-794 
36-374 
63-503 

1-947 
2-752 

2-257 

Reference  has  already  been  made  to  the  Option  possessed  by 
the  holder  of  a  term  assurance  to  drop  his  Policy  time  after  time 
should  he  continue  in  good  health,  and  always  benefit    option  to 
by  obtaining  the  same  assurance  for  the  reduced  term    drop  Term 
at  a  lower  rate  of  premium.     This,  which  is  a  feature    Policy, 
of  all  well-calculated  term  rates,  is  caused  by  the  fact  that  the 
shortening  of  the  term  has  a  greater  effect  upon  the  mortality 
than  the  increase  in  age  of  the  life.     The  following  method  of 
calculating  Short  Term  rates,  allowing  for  this  Option,  will  be 
readily  understood;   the  assumption   being   made  that  all   the 
Policyholders  whose  health   may  have  deteriorated  will   retain 
their  existing  assurances,  while  all  those  who  may  still  be  select 
at  the  end  of  each  year  will  drop  their  present  Policies  and  effect 
new  assurances  for  the  reduced  term  at  a  lower  rate  of  premium. 

Taking  first  the  simplest  case  of  a  two  years'  Short  Term  rate 
in  order  to  find  tt'jJj  jj  (the  pure  premium  allowing  for  this  Option) 
we  should  have : — 

Benefit  side=^?^^^^+-\ 


B. 


1*1 


This,  being  the  present  value  of  the  benefit  in  any  event  supplied, 
is  accordingly  also  the  present  value  of  the  payments  which  the 
Office  must  in  any  event  receive. 
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There  is  yet  another  element  in  the  calculation  which  is  not 
allowed  for,  viz. : — that  some  of  the  lives  who  may  be  unhealthy 
at  the  end  of  the  first  year,  are  likely  to  regain  their  health,  and 
thoa  be  able  to  take  advantage  of  the  reduced  rate  at  the  end  of 
the  subsequent  year,  and  so  on ;  but  this  is  a  matter  which  in 
a  general  way  is  provided  for  by  the  method  of  construction  of 
the  select  tables. 

It  will  observed  that  for  all  values  of  n  over  5,  ir^^j^i  becomes 

[«i—   ^^^tli^  a  constant  quantity  for  each  age  at  entry;  but  the 


[«+il 


fault  lies  in  the  assumption  made  in  the  Mortality  Table  that  the 
effect  of  selection  passes  away  in  five  years.  For  this  assumption 
to  be  accurate  it  is  necessary  that  all  those  whose  health  deteriorates 
in  any  year  must,  as  Dr.  Sprague  assumes  in  the  investigation 
already  referred  to,  die  within  five  years  of  such  deterioration, 
and  this  is  quite  inconsistent  with  fact.  For  such  questions  to 
be  answered  properly,  Mortality  Tables  running  strictly  according 
to  policy  years,  and  tracing  the  entrants  at  each  age  separately  to 
their  destination,  would  be  necessary ;  and,  as  already  explained, 
any  calculations  based  on  existing  tables  only  yield  general 
guidance  towards  the  option  values. 
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Policies  Effected  with  Profits. 

Many  actuaries  have  deplored  the  system  of  granting  Policies 
at  rates  higher  that  those  required  to  meet  the  risk  run  and  the 
General  expenses,  and  of  thereafter  returning  the  surplus  to 

Rwttwiw-  the  Policyholders ;  but  Bonuses  have  become  popular 
and  the  demand  must  be  met  by  Life  Offices.  There  is,  how- 
ever, more  to  be  said  of  Bonuses  than  that  they  meet  a  public  want. 
Several  Life  Offices  at  the  present  day  owe  their  existence  to  the 
system,  for  the  Bonus  margin  has  enabled  such  Offices  to  meet 
unexpected  difficulties,  whereas  had  the  Premiums  been  at  non- 
profit rates,  the  Office  would  have  been  hopelessly  insolvent.  In 
the  case  of  Without  Profit  Policies  the  Sums  Assured  are  guaran- 
teed  to  a  certain  extent  by  the  With  Profit  Policyholders,  who 
pay  more  in  Premiums  for  the  opportunity  of  receiving  Bonuses. 
Should  the  downward  tendency  in  the  rate  of  interest  continue, 
the  time  may  not  be  very  far  distant  when  non-profit  rates  may 
have  to  be  calculated  at  3  per  cent  interest;  and  this  would 
mean  that  existing  premiums  could  not  bear  the  existing  expense 
rate,  so  that  the  Without  Profit  business  would  form  a  drag 
upon  the  Office.  Undoubtedly  the  soundest  and  wisest  course 
is  to  have,  for  With  Profit  Policies,  rates  of  premium  which  will 
enable  an  office  to  bear  any  strain  of  this  kind,  or  to  restrict  the 
basis  of  valuation  in  the  future,  should  this  be  necessary.  If 
no  such  strain  arise,  then  large  Bonuses  will  be  the  result,  satis- 
factory to  the  public  and  to  all  concerned. 

When  rates  for  With  Profit  Policies  are  required,  the  problems 
become  much  more  complex  than  for  Without  Profit  Assurances ; 
because  the  Policyholders  then  take  the  place  of  partners  in  the 
business — the  only  partners  in  the  case  of  a  Mutual  Office,  and 
largely  interested  members  in  the  case  of  a  Proprietary  Office. 
The  benefits  under  With  Profit  Policies  should  therefore  be 
equitable  under  all  classes,  so  that  one  class  of  Policyholder  can 
have  no  reason  to  say  that  another  class  is  receiving  an  undue 
proportion  of  the  surplus.  It  is  the  actuary's  duty  to  see  that  the 
various  classes  of  With  Profit  Policies  are  placed  upon  equal  terms, 
and  this  is  a  matter  of  considerable  difficulty.  In  order  to  over- 
come it,  a  number  of  offices  have  adopted  a  modified  form  of  the 
contribution  method  of  distribution,  which,  by  allocating  the 
surplus  according  to  the  source  from  which  it  is  derived,  enables 
them  to  mete  out  at  least  a  rough  form  of  justice  to  the  various 
classes  of  Policyholders.  The  methods  adopted  by  the  offices  of 
distributing  their  surpluses  are  very  varied,  but  nevertheless  With 
Profit  Premiums  should  be  consistent  with  whatever  method  may 
be  followed.  For  the  three  most  common  methods  of  distribution, 
the  following  formulas  are  suitable,  where  it  will  be  observed  that, 


,=  105|7r"i 
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after  making  a  moderate  allowance  for  expenses,  the  value  of  a 
certain  assumed  rate  of  Bonus  is  added.  Under  such  Policies  a 
'  margin  for  fluctuation '  is  not  necessary,  because  the  Bonus  load- 
ing may  be  looked  upon  as  making  allowance  for  this  factor. 

(a)  Constant  Cash  Bonus  as  percentage  (^  per  unit)  on 
Office  Premiums  paid  since  last  investigation — 

P'.=  f«4f.,,+^-l+00125). 

(h)  Reversionary  Bonus  of  b  per  unit  for  each  premium  paid 
during  the  quinquennium,  constant  for  all  ages  and  all 
durations  of  Policy,  with  Interim  Bonus  at  same  rate 
after  first  five  years : — 

P'«=l-05(7r'i„+ -^^+00125) 
where  ,r',.,='^('i±?Mt?H±+i^i')+.. 

(c)  Reversionary  Bonus  calculated  upon  Sum  Assured  and 
previous  Bonuses  (Compound  Reversionary  Bonus),  with 
Interim  Bonus  at  the  same  rate  after  first  five  years  : — 

+  ^+•001251 

(l+56)"(^i,)+,o-^[*i+i5)+etc.(=Sum 
Assured  and  Declared  Bonuses.) 
+  Z»(1  +  56)(i2f.j+,-^^,j+,o- 5Jlfi.,+,o)+ 

etc.(  =  Interim  Bonuses.) 

The  calculations  should  in  all  cases  be  made  at  a  rate  of  interest 
which  the  Office  has  a  fair  prospect  of  realising  in  the  future ;  and 
that  rate  should  certainly  not  be  lower,  as  is  sometimes  said,  than 
the  rate  employed  for  non-profit  business,  except  perhaps  in  the 
one  case  of  an  office  distributing  according  to  the  contribution 
plan.  The  method  of  valuation  adopted  by  an  office  may  have 
the  effect  of  entirely  distorting  Bonus  results,  even  when  the 
premiums  have  been  loaded  to  provide  certain  fixed  additions  as 
above  indicated ;  but  to  enter  fully  upon  this  part  of  the  subject 
would  lead  quite  away  from  the  title  of  the  present  paper,  and 
perhaps  it  is  sufficient  merely  to  call  attention  to  the  danger. 

Mr.  6.  F.  Hardy  (/.  /.  A,  xxxi.  261)  discussed  the  subject  of 
*  the  Use  of  Scales  of  Premiums  reduced  in  anticipation  of  future 
Bonuses,'  and  pointed  out  that  the  adoption  of  such    Premlimui 
tables  had  become  common  in  recent  years,  and  that   jJiticjpattar 
their  use  involves  the  consideration  of  such  points    Bonuses, 
as: — 

(1)  The  Basis  upon  which  the  reductions  should  be  computed  ; 

(2)  The  Reserves  attaching  to  the  Policies; 

vol..  IV.  a 
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(3)  The  course  to  be  adopted  when  the  profits  exceed  or  fall 

short  of  the  anticipated  amount ;  and, 

(4)  The  manner  in  which  the  calculations  are  affected  bj 

changes  in  the  rates  of  interest  and  mortality. 

The  Premium  rates  should,  as  the  title  of  the  paper  implies,  be 
based  upon  the  Full  Profit  rates  of  the  Office,  from  which  the 
value  of  the  Bonus  anticipated  should  form  a  deduction.  It  was 
pointed  out  that  the  greater  the  rate  of  interest  assumed  in  com- 
puting the  annual  reduction,  the  smaller  would  be  such  reduction, 
and  accordingly  the  rate  employed  should  not  be  less  than  that 
earned  by  the  Office  upon  its  funds — say  4^  per  cent,  or  the  rate 
at  which  the  Office  is  willing  to  grant  policy  loans.  On  the  same 
principle  the  Table  of  Mortality  adopted  should  be  Select,  or 
should  at  least  give  a  somewhat  more  favourable  rate  of  Mortality 
than  the  average  experience  of  the  Office. 

If  a  Ctmstant  Cash  Bonus  be  anticipated,  and  if  Interim  Bonuses 
are  given,  the  reductions  of  premium  become  merely  loans  at 
interest  repayable  out  of  the  Bonus  when  declared ;  or,  in  event 
of  death,  out  of  the  Interim  Bonuses.  If,  however,  the  Cash 
Bonuses  be  payable  at  the  end  of  the  5th,  10th,  etc.,  policy  years, 
with  no  Interim  Bonuses,  and  the  proportion  anticipated  be  KFg^ 
the  value  of  these  bonuses  may  be  represented  by  the  series : — 

j^jy    r5Z)a,+j  +  5i)aj+io  +  etC.\ 

The  annual  reduction  will  accordingly  be 

KF,f5Dr+,+5Da^^,.+etc.  \ 

a,  I"         I).  y 

or,  approximately — aT"^^' 

the  last  expression  being  got  by  the  ingenious  assumption  that 
5Z),+,=jD,+,+Z)a.+4+^x+»+^«+«+i5«+7 ;  etc. 

If  Bonuses  be  declared  as  Simple  Reversionary  Additions  to  the 
Sum  Assured,  then  if  no  Interim  Bonuses  are  payable,  and  i  =  the 
annual  rate  of  reversionary  bonus  anticipated,  the  reduction  of 
premium  will  be  given  by  the  formula  : — 

5&f^g+»+Jf«+io+etc) 

while  the  additional  reduction,  in  event  of  an  Interim  Bonus  of 
h'  per  annum  after  the  first  five  years,  would  be : — 

yii,^5-5y(^^.^,o+Jf,^^5+etc.) 

Considerable  difference  of  opinion  seemed  to  exist  as  to  whether 
Cimpaund  Reversionary  Additions  (the  formulas  for  which  are  also 
given  by  Mr.  Hardy)  could  legitimately  be  anticipated,  the  ground 
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of  objection  being  that,  as  the  Bonuses  do  not  remain  attached  to 
the  Policy,  they  cannot  be  said  to  earn  '  bonus  on  bonus/  Such 
Compound  Bonuses  are  most  frequently  earned  from  surplus 
interests ;  and  if  the  reductions  are  computed  by  assuming  a  high 
rate  of  interest  and  light  mortality,  surely  ample  provision  is  thus 
made  for  the  compounding  of  Bonuses,  so  that  Policyholders  have 
a  fair  claim  to  the  equivalent  of  the  larger  benefit  to  which  they 
would  be  entitled  if  they  chose  to  enter  the  Full  Profit  class. 

When  such  reduced  scales  of  premiums  are  adopted,  it  is  usual 
to  reserve  to  the  Office  the  right  to  increase  the  annual  Premium, 
or  to  restrict  the  Sum  Assured,  in  event  of  the  declared  rate  of 
bonus  falling  short  of  the  rate  anticipated ;  while,  if  the  declared 
rate  exceed  that  anticipated,  the  Policyholders  get  the  benefit. 
The  rates  of  Reversionary  Bonus  anticipated  in  practice  run  from 
£1  to  £2  per  cent,  per  annum,  so  that  there  is  a  likelihood  of 
there  being  Additional  Bonuses  in  some  cases,  and  a  probability 
of  .Defective  Bonuses  in  others.  Mr.  Hardy  recommends  that 
Additional  Bonuses  should  be  allotted  according  to  the  ordinary 
method  adopted  by  the  Company;  but  indicates  that  the  Sum 
Assured  is  the  only  convenient  function  on  which  to  operate 
should  the  Declared  Bonus  prove  defective.  If  the  Bonuses  should 
continue  defective  for  many  years,  a  serious  decrease  in  the  Sum 
Assured  might  result ;  and  it  would  therefore  seem  to  be  judicious 
to  leave  a  considerable  margin  between  the  rate  of  bonus 
anticipated  and  the  rate  likely  to  be  declared,  so  as  to  avoid  the 
possibility  of  disappointment  and  distress  amongst  Policyholders 
in  the  future. 


288 


Changes  in  Policies. 

After  a  Policy  has  been  Iq  force  for  some  years,  the  Office  may 
be  requested  to  transfer  it  to  another  class  and  to  adjust  the 
Otnona  premium  accordingly.     Should  the  change  involve 

MnoiplM.  the  payment  of  a  larger  premium  during  a  shorter 
term,  it  mhst  be  assumed  that  the  Policyholder  is.in  good  health, 
and,  in  his  owft  interest,  wishes  to  avoid  the  necessity  for  pay- 
ments in  the  later  years  of  life.  If,  on  the  other  hand,  he  wishes 
to  pay  a  smaller  Premium  over  a  longer  term,  the  Office  should 
insist  on  having  some  evidence  of  his  good  health,  although  it 
may  be  unnecessary  to  obtain  a  formal  medical  report  in  all  such 
cases,  because  a  reliable  agent  may  be  fully  acquainted  with  the 
circumstances,  and  may  give  a  satisfactory  certificate.  If,  for 
example,  the  holder  of  an  ordinary  Whole  Life  Policy  should 
desire  to  restrict  the  payment  of  premiums  to  m  years,  the  change 
may  be  effected   on   payment  during   the   shorter   term  of  the 

premium,  -*^ffli'*^,  where  «H-w  represents  the  age  (frequently  taken 

la;d  birthday)  at  the  date  of  change. 

The  change  most  commonly  desired  is  that  from  a  Whole  Life 
Whole  Life  to  Policy  to  an  Endowment  Assurance ;  and  a  full  dis- 
Endowment  cussion  of  this  section  will  probably  indicate  clearly 
Assnrance.  ^^  points  to  be  kept  in  view  when  such  alterations 
are  being  made.  Suppose  that  the  Whole  Life  Policy  was  effected 
at  age  a;,  that  it  has  been  in  force  for  n  years,  the  next  Premium 
being  just  due,  and  that  the  request  is  made  to  alter  it  into  an 
Endowment  Assurance  payable  at  age  a;+n+^*  In  the  case  of 
a  Policy  without  profits,  there  are  three  ways  in  which  the  altera- 
tion may  be  effected : — 

First,  Accumulate  at  interest,  the  difference  between  the 
premium  the  Policyholder  would  have  paid  for  an 
Endowment  Assurance  for  n+^  years  at  age  x^  and 
the  premium  actually  paid;  and  charge  this  amount 
either  (a)  as  a  single  payment,  the  future  annual 
premium  being  Pa.;;^\y  or  (6)  spread  over  the  remaining 
duration  of  the  policy. 

(a)    (Px;;i+;^-P.)(l+t)S,r{**S'?JSSSSi}. 

Ky)        -^am+ti  +  Q  "t    Premium       /• 

<««+n:ml 

It  is  often  difficult  to  convince  a  Policyholder  that  this  method 
is  unfair  to  the  Office.  As  explained  earlier  in  these  notes,  the 
risk  which  an  Office  runs,  and  which  must  be  paid  for  year  by 
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year,  is  not  the  sum  assured,  but  the  sum  assured  less  the  Reserve 
value.  The  risk  under  a  Whole  Life  Policy  therefore  differs 
materially  from  that  under  an  Endowment  Assurance,  because 
the  reserve  in  the  latter  case  is,  from  the  commencement,  greater. 
Accordingly  there  is  a  smaller  sum  taken  out  of  the  Endowment 
Assurance  premium  each  year  to  meet  current  risk,  and  after 
a  few  years  the  difference  thus  caused  by  the  greater  risk  incurred 
under  Whole  Life  Policies,  is  considerable,  and  the  payment  of  the 
accumulated  difference  between  the  premiums  becomes  inadequate. 
If,  however,  a  rate  of  5  per  cent  be  charged  for  accumulation,  it 
will  be  found  that  the  method  may  safely  be  followed  during  the 
first  eight  or  ten  years  in  which  the  Whole  Life  Policy  has  been 
in  force. 

Second.  Charge  the  OflSce  Premium  for  an  Endowment 
A^ssutaiice  of  m  years  at  the  present  age,  less  the 
Reserve  Value  of  the  Whole  Life  Policy  spread  over 
the  duration  of  the  new  assurance,  i,e.  charge  an  annual 
premium  of 

p  _  n*"  X 

<*aj+n:m' 

Under  this  method  the  Office  makes  a  distinct  profit,  because 
expenses  in  connection  with  (1)  Medical  Examination,  (2)  Initial 

F 
Commission,  and  (3)  Renewal  Commission  on  the  quantity     "   ^ _^ 

are  not  incurred,  although  all  these  items  are  provided  for  in  the 
premium,  Px+n.my  introduced  into  the  formula.  The  method 
therefore  deals  somewhat  strictly  with  Policyholders,  though  it 
may  be  argued  that  the  Office  is  entitled  to  compensation  for  the 
additional  trouble. 

Third.  When  the  change  is  effected,  the  Whole  Life  Policy 
Reserve  must  be  augmented  to  make  it  equal  the 
Reserve  for  an  Endowment  Assurance  taken  out  at 
the  same  age.  The  difference  between  the  two  reserve 
values  should  therefore  be  paid  by  the  Policyholder, 
either  in  the  form  of  a  single  payment,  or  as  an 
annual  sum  spread  over  the  remaining  duration  of  the 
Policy,  i.e. : — 

(ft)    Single    payment =(n^x:mHHi|—n^«),    the    future    annual 
premium  being  Px.^^^l  ]  or 

{h)  Future  annual  premium  of  P,:,^rMi +l'075'»^iiH±?t!»^*. 

This  is  probably  the  most  equitable  method  of  dealing  with  the 
question,  and  it  may  be  applied  in  all  circumstances.  The  only 
point  to  be  kept  in  view  is  that  the  single  payment  (n^xt^M^i— n^«) 
contains  no  margin  for  expense,  and,  if  commission  be  payable,  a 
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loading  would  have  to  be  introduced.  In  adopting  the  method  in 
formula  (5)  such  expenses  would  almost  always  be  incurred,  and 
provision  has  therefore  been  made  for  them  by  adding  7^  per  cent. 
When  the  policies  are  "  With  Profits "  the  question  becomes 
slightly  more  complicated,  and  depends  upon  the  method  of  dis- 
tribution. The  first  method,  with  the  limitations  referred  to, 
holds  under  almost  any  form  of  distribution.  Under  the  second 
method,  if  the  Bonuses  take  the  form  of  simple  reversionary 
additions,  existing  Bonuses  must  either  be  cancelled,  and  their 
value  added  to  n^x  in  the  formula  given — an  unsatisfactory  course 
to  the  Policyholder, — or  the  increased  value  of  the  Bonus  must 
form  a  deduction  from  nVx'y  i^e,  if  the  declared  Bonus  be  B,  the 
formula  would  become 

■'    *+n:mi 


8«+ 


n:m> 


If,  however,  the  Bonus  take  the  form  of  a  compound  reversionary 
addition  for  each  premium  paid,  this  method  may  bo  applied  very 
simply  thus : — 

jy  /I  I  m     ny^x+BAx+n 

**»+»:  ml 

Further  adjustments  are  necessary  should  the  change  be  effected 
between  two  periods  of  Bonus  distribution,  when  allowance  would 
have  to  be  made  for  the  difference  in  value  of  the  accrued  bonuses  ; 
also  if  Policies  newly  effected  should  not  participate  until  several 
premiums  may  have  been  paid. 

The  third  method  above  mentioned  may  be  readily  modified  to 
meet  all  circumstances. 
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Past  and  Future 

With  some  Thoughts  on  Heredity 

m 

Exactly  twenty  years  have  elapsed  since  I  first  had  the  honour 
of  addressing  the  members  of  the  Actuarial  Society  as  their 
Honorary  President^  being  then  but  on  the  threshold  of  my 
official  life. 

Again  ten  years  later  I  once  more  occupied  this  chair. 

And  now  after  the  lapse  of  another  ten  years,  as  my  pro- 
fessional career  draws  somewhat  near  its  close,  and  you  have 
again  kindly  asked  me  to  become  your  President,  there  comes 
on  me  in  meeting  you  at  the  beginning  of  your  session  for  the 
purpose  of  offering  to  you  a  few  words  of  welcome,  a  desire,  on 
the  one  hand,  to  look  back  over  the  past — to  get  out  of  the  trees, 
as  it  were,  and  see  the  forest, — and  on  the  other,  already  throwing 
loose  the  trammels  of  daily  routine,  to  turn  in  the  forward  direc- 
tion with  an  endeavour  to  peer  some  way  into  the  future  and 
see  what  is  in  store  for  us  there. 

I  will  accordingly  endeavour  to  ascertain  in  what  way  our 
science  and  the  great  practical  businesses  built  upon  it — and  to 
promote  which  actuarial  science  mainly  exists — have  been  tending 
during  these  more  recent  years,  and,  by  carrying  on  the  lines  in 
the  same  direction,  to  make  some  forecast  of  the  conditions  that 
will  prevail  when  you,  who  are  entering  on  the  actuarial  pro- 
fession, in  your  turn  take  the  helm  of  management. 

In  the  main  fundamental  principles  underlying  the  science  of 
the  actuary,  change  indeed  is  hardly  possible. 

The  leading  factors  of  irUeresi  raky  expense  raie,  and  death  rate, 
along  with  the  less  frequently  involved  factors  of  the  probabilities 
of  marriage  and  of  issue,  and  the  general  conditions,  whatever 
they  be,  attached  to  life  office  contracts,  must  always  form  the 
basis  of  our  calcuktions ;  and  though  changes  are  taking  place 
from  day  to  day  in  the  values  of  each  of  these  elementary  data,  no 
great  cataclysm  has  occurred  which  renders  unstable  the  structures 
which  have  been  reared  upon  them. 

But  these  changes  of  value,  though  not  undermining  the 
actuarial  fabric,  will  be  found,  when  looked  at  more  closely,  in 
many  instances  to  require  attention  and  to  involve  important 
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and  interesting  consequences ;  while,  in  the  case  of  life  assurance, 
other  outside  circumstances  unconnected  with  the  elementary 
bases  of  our  calculations,  or  the  conditions  of  the  assurance  con- 
tract itself,  are  further  tending  considerably  to  alter  the  character 
of  the  business. 

And  restricting  my  view  on  the  present  occasion  to  questions 
bearing  upon  the  ordinary  business  of  life  assurance,  I  would  here 
propose  to  examine,  in  detail,  each  more  important  factor  upon 
which  the  structure  depends,  and  then  to  take  a  general  glance  at 
the  position  as  a  whole. 

In  the  first  place,  the  question  of  interest,  or  the  return  for  the 
use  of  money,  being  probably  the  factor  least  under  the  control  of 
those  who  attend  to  the  affairs  of  an  office,  is  also  probably  the 
most  important  one  of  all,  and  that  in  which  the  most  serious 
changes — changes  still  going  on — have  taken  place  in  these  later 
years. 

In  the  earlier  years  of  life  assurance,  and  up  to  nearly  thirty 
years  ago,  the  aggregate  funds  of  life  offices  were  comparatively 
small,  and  the  Boards  of  Directors  of  most  of  the  offices  rarely 
looked  outside  the  British  Isles,  often  not  outside  Great  Britain, 
for  investments  in  which  to  place  them.  Nay  more,  the  Directors 
of  Scottish  offices  seldom  found  it  necessary  to  send  the  moneys 
they  had  accumulated  furth  of  Scotland.  An  average  rate  of 
rather  over  four  per  cent  was  secured  on  loans  over  fee-simple  land 
in  Scotland,  and  a  half  per  cent,  higher  on  improvement  loans 
repayable  by  rent  charge  and  on  loans  on  life-interests  in  entailed 
estates. 

The  security  for  such  loans  as  a  general  rule  kept  gradually 
improving  through  increase  in  the  values  of  the  properties  pledged. 
The  investment  of  the  funds  of  a  life  office  was  in  those  days, 
therefore,  a  comparatively  simple  affair,  while  the  post  of  law 
agent  to  a  progressive  office  was  a  lucrative  one.  Matters  to-day 
are  very  different. 

In  consequence  of  decrease  in  the  value  of  broad  acres  in  most 
parts  of  the  United  Kingdom,  the  loanable  value  of  the  land 
has  diminished ;  while  at  the  same  time,  owing  to  the  enormous 
increase  of  capital  which  the  beneficiaries  for  whom  it  has  been 
set  aside,  or  those  providing  for  them,  require  to  be  safely  placed, 
the  sum  available  for  this  description  of  investment  has  grown 
larger,  with  the  necessary  consequence — the  case  being  one  of 
supply  and  demand — that  the  rate  of  interest  on  first-class  loans 
secured  over  land  in  Scotland  and  elsewhere  in  the  United 
Kingdom  has  fallen  very  considerably — as  much  certainly  as 
three-fourths  of  one  per  cent,  per  annum,  or  even  more — in  the 
last  thirty  years. 

Bat  other  elements  remaining  the  same,  if  the  rate  of  interest 
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returned  on  the  funds  of  a  life  office  falls,  either  the  scale  of 
premiums  must  be  raised  or  the  profits  from  the  margin  between 
the  estimated  and  the  actual  rate  of  interest  (and  of  which  the  rate 
earned  is  therefore  a  determining  factor)  must  diminish  or  dis- 
appear altogether,  with  ultimate  danger  to  the  payment  of  the 
sum  assured  and  consequently  to  the  stability  of  the  office  if  the 
downward  course  is  canied  still  further. 

Now,  naturally  enough,  no  Board  of  Management  likes  to  see 
the  profits  of  the  business  in  which  it  is  engaged  curtailed 
without  real  necessity,  much  less  to  encounter  any  risk  of  the 
stability  of  the  Company  being  endangered.  The  natural  course 
for  the  Directors  of  life  offices  was  therefore  to  inquire  whether 
investments  could  not  be  found  in  some  other  practically  safe 
forms  of  security,  yielding  a  higher  return  than  had  come  to 
prevail  for  loans  on  broad  acres.  Of  course  the  old  epigram 
of  the  Duke  of  Wellington  that  high  interest  means  bad  security 
was  quoted.  But  the  fallacy  lurking  in  the  general  application  of 
the  maxim  was  soon  discovered.  The  rule  only  reaJly  applies 
to  investments  offering  under  similar  conditions.  The  available 
supply  of  capital  on  the  spot  or  the  character  of  the  investment — 
such  for  instance  as  that  the  capital  can  only  be  claimed  back 
after  a  number  of  years,  or  by  instalments — and  other  considera- 
tions have  an  effect  on  the  market,  irrespective  of  the  safeness  of 
the  security  itself.  Once  it  was  realised  that  there  were  other 
good  securities  to  be  had,  and  at  better  rates,  outside  the  usual 
range  of  life  office  investments,  the  offices  one  after  another 
began  to  avail  themselves  of  the  opportunities  which  presented 
themselves. 

These  were  mostly  in  two  directions. 

Firstly,  in  certain  of  the  British  colonies  and  dependencies,  and 
in  some  foreign  countries,  where,  owing  to  their  later  develop'^ 
ment,  and  to  the  severe  competition  with  older  civilisations  which 
has  stimulated  them  to  a  more  rapid  evolution  than  would  have 
been  the  case  had  they  been  left  to  work  out  their  own  history 
without  competition  with  more  advanced  neighbours,  the  financial 
requirements  of  the  population  are  greater  than  in  older  settled 
coantrieSy  while,  at  the  same  time,  the  accumulation  of  capital 
and  the  supply  of  money  ready  for  safe  and  permanent  investment 
for  provident  purposes  is  not  so  large  as  it  is  at  home.     Invest- 
ments under  this  head  are  for  the  most  part  restricted  to  govern- 
ment securities,  loans  on  mortgage   of  property   or  rates,  and 
first-class  railway  and  harbour  bonds. 

Secondly,  in  certain  British  Stock  Exchange  securities  which  had 
previoosly  been  considered  rather  outside  the  sphere  of  investment 
of  life  offices,  but  which  if  well  selected  and  carefully  watched, 
and  provided  too  large  a  sum  is  not  placed  in  any  one  invest* 
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ment)  have  been  found  to  afford  a  useful  outlet  for  a  certain 
proportion  of  the  funds  of  a  life  office. 

The  selection  of  investments  coming  under  these  two  classes 
demands  both  judgment  and  wide  knowledge  as  well  as  access  to 
special  sources  of  information  by  boards  of  directors;  besides 
which,  every  investment  requires  to  be  watched  with  care  and 
reviewed  at  much  shorter  intervals  than  was  necessary  in  former 
years.  And  more  especially  is  this  so  in  the  case  of  Stock 
Exchange  securities,  regarding  which  the  information  must  be 
continually  brought  up  to  date  and  reviewed  by  those  responsible 
for  the  management  of  the  office. 

Such  a  system  of  dealing  with  the  investments  of  a  life  office 
would  even  a  few  years  ago  have  been  considered,  and  indeed 
would  have  been,  unnecessary ;  but  in  these  days  things  change 
rapidly,  and  every  institution  must  adapt  itself  to  new  lines 
of  development  or  be  outstripped  in  the  race. 

Of  course,  as  I  have  said  before,  great  caution  is  required  in 
laying  out  money  on  these  newer  classes  of  securities,  and  there 
is  undoubtedly  room  for  abuse;  but  with  careful  management 
little  loss  should  occur,  and  this,  if  spread  over  the  whole  return 
from  the  funds,  should  not  have  any  material  effect  on  the  interest 
income.  At  any  rate,  with  ordinary  care  much  greater  benefit 
should  accrue  to  the  assured  from  a  somewhat  more  extended 
category  of  investments  than  if  the  money  were  all  placed  in  the 
securities  of  thirty  years  ago. 

I  do  not,  of  course,  mean  that  all  the  funds  of  any  life  office  are, 
or  should  be,  placed  in  these  new  classes  of  securities — most  offices 
have  considerable  sums  lying  out  on  the  old  investments  at  low 
rates, — ^but  the  new  descriptions  of  security  give  an  outlet  for  the 
more  recent  accumulations  and  tend  to  raise  the  average  rate  over 
the  whole  aggregated  funds  of  the  office. 

How  long  and  how  far  the  striking  out  of  these  new  methods 
of  investment  will  arrest  the  falling  rate  of  interest  on  life  office 
funds  is  a  very  difficult  question,  and  one  on  which  the  views  of 
those  best  entitled  to  express  an  opinion  differ.  Some  consider 
that  the  old  rates  are  gone  for  ever,  not  only  on  the  same  classes  of 
securities  as  were  formerly  in  vogue,  but,  taking  an  average,  on 
all  the  securities  in  which  it  is  proper  to  place  the  funds  of  a  life 
office ;  and  further,  that  the  return  for  money  will  continue  to  fall 
lower  still.  To  meet  this  expected  deficiency  a  few  offices 
have  already  adopted  2^  per  cent  as  the  highest  return  which 
they  can  safely  expect  to  realise  on  their  aggregate  funds,  with  a 
sufficient  margin  over  for  profit  and  contingencies,  and  are  making 
their  valuations  accordingly. 

The  offices  who  have  taken  this  course,  however,  keep  their 
funds  for  the  most  part  within  the  United  Kingdom,  limiting  their 
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choice  of  investments  at  the  same  time  a  good  deal,  and  if  they 
continue  to  follow  this  course  the  change  is  probably  a  judicious 
one, — but  for  those  others  who  accept  on  their  merits  all  securities, 
whether  situated  at  home  or  abroad,  that  are  up  to  a  certain 
standard  of  fitness — and  many  oflSces  have  of  recent  years  taken 
power  to  do  so  which  they  did  not  previously  possess — the  drop 
must  at  any  rate  be  much  more  gradual.  What  the  ultimate 
downward  limit  may  be  it  is  not  easy  to  predict,  save  that  the 
rate  cannot  fall  below  the  minimum  return,  whatever  that  may 
be,  at  which  the  investor  will  consider  it  worth  while  to  risk  his 
money  out  of  his  own  keeping  rather  than  lay  it  by  in  his  chest. 
But  before  this  point  has  arrived  the  scale  of  premiums  will  have 
been  increased,  if  the  equilibrium  of  the  office  is  to  be  maintained ; 
and,  indeed,  it  is  quite  possible  to  conceive  an  ultimate  limit  of 
premium  or  of  annuity  where  the  interest  element  is  altogether 
excluded  fix>m  the  calculation  and  the  rates  of  premium  and  of 
annuity  are  ascertained  by  the  help  of  the  probabilities  of  mor- 
tality alone,  with  some  loading  added  for  expenses. 

But  keeping  to  the  situation  as  it  is  at  present : — On  the  one 
hand,  we  see  a  vast  and  ever-increasing  quantity  of  capital  all  over 
the  world,  gathered  from  rich  and  poor,  seeking  investment,  specu- 
lative or  provident.  On  the  other^  there  is  a  large  portion  of  the 
world  still  unexploited,  where  undoubtedly  much  capital  will  be 
required  and  spent,  and  much  wasted,  before — if  ever  such  time 
arrives — ^the  whole  globe  is  developed  to  its  utmost  capacity. 

As  regards  the  aggregation  of  capital  it  should  be  remembered 
too,  as  a  counterpoise,  that  if  the  rate  of  interest  rules  low, 
accumulation  will  go  on  less  rapidly  than  before,  while  previous 
accumulations  will  also,  in  many  instances,  be  dissipated  by  in- 
dividuals, who  in  order  to  increase  their  income  sink  their  savings 
in  purchase  of  an  annuity,  instead  of  living  upon  the  mere  interest 
from  them  as  they  would  in  more  instances  have  done  if  the 
return  from  the  capital  had  been  greater. 

My  own  impression  is  that  the  offices  which  with  pains  and 
judgment  place  a  portion  of  their  funds  in  securities  of  the  wider 
class  I  have  alluded  to  will  succeed  in  maintaining  an  average 
rate  of  nearly,  if  not  quite,  four  per  cent  for  a  number  of  years  to 
come,  and  that  without  undue  risk,  if  proper  precautions  in  select* 
ing  and  watching  the  investments  are  observed. 

It  must  not  be  forgotten,  however,  that  a  fall  of  even  one-half 
per  cent.,  in  the  return  on  large  sums,  makes  a  very  considerable 
change  in  the  situation,  for  one-half  per  cent,  on  a  fund  of  five 
millions  is  £25,000  per  annum,  making  in  five  years,  without 
interest,  £125,000 — a  very  considerable  item  undoubtedly  when 
deducted  from  the  sum  divisible  as  profit  at  the  end  of  a  quin- 
quennium amongst  policy-holders  and  shareholders. 

Whether  this  deficiency,  which  most  life  offices  are  experiencmg 


2  98  Past  and  Future  : 

to  a  greater  or  less  extent,  can  be  made  good  in  other  ways,  brings 
us  to  a  consideration  of  the  remaining  factors  I  have  alluded  to, 
as  forming  the  pillars  on  which  the  fabric  of  life  assurance  rests. 
And,  next  to  the  interest  rate,  the  raXio  of  expoidUure  has  probably 
suffeired  the  greatest  variation  of  late  years — ^though  it  might 
naturally  be  looked  on  as  an  item  that  should  be  fairly  well  under 
control  On  the  contrary,  however,  it  has  in  many  cases  gone  on 
increasing  rather  rapidly,  thanks  to  the  competition  of  certain 
foreign  offices  whose  system  is  to  lay  great  stress  on  the  acquisi- 
tion of  new  business,  without  taking  much  heed  what  representa- 
tions are  made  to  secure  it,  or  whether  the  assurances  are  main- 
tained in  force. 

To  produce  the  desired  result  commissions  ever  larger,  and 
huge  sums  for  travelling  and  other  expenses  of  inspectors,  and  for 
advertising  and  suchlike,  fall  upon  the  first  premiums  on  short- 
lived policies  and  greatly  augment  the  expense  ratio.     The  con- 
sequence of  this  method  of  business  is  that  most  offices — that  is, 
those  not  having  a  special  clientele — without  adopting  some  of  the 
more  questionable  tactics  of  their  rivals,  are  more  or  less  forced 
by  competition  to  expend  larger  sums  in  keeping  their  names 
before  the  public  and  in  the  acquisition  of  new  business  than 
would  have  been  necessary  had  the  old  system  of  competition 
been  allowed  to  continue.     Such  a  manner  of  conducting  a  serious 
business  cannot,  one  would  think,  always  prevail,  but  it  will  do 
so  probably  until  some  catastrophe  occurs  arising  from  the  reck- 
lessness which  a  mad  pursuit  of  business,  at  all  cost,  engenders, 
unless,  indeed,  the  public  who  support  such  a  system  should  become 
wiser  and  more  discriminating,  as  well  as  more  alive  to  the  fact 
that  it  is  to  their  interest  to  keep  up  their  policies  and  not  to 
drop  them,  and  that  it  is  they  really  who  pay  for  a  heavy  expendi- 
ture ;  but  of  this,  I  confess,  I  have  not  much  present  hope.     The 
ratio  of  expenditure  on  the  permanent  indoor  establishments  of 
most  British  offices  has  not,  I  think,  increased  of  late  years,  but 
rather  the  reverse,  which,  if  true,  tends  to  confirm  the  conclusion 
that,  with  perhaps  a  few  exceptions,  the  lead  towards  an  undue 
expenditure  comes  from  outside  the  British  Isles. 

Then  there  is  the  rate  of  niortalUy,  which  is  the  factor  more 
particularly  associated  in  the  popular  mind  with  actuarial  science 
and  the  business  of  life  assurance. 

As  most  of  you  are  aware,  there  is  an  important  investigation 
going  on  at  this  time  into  the  rate  of  mortality  which  has  prevailed 
amongst  the  annuitants  and  the  lives  assured  in  a  number  of  life 
offices  during  the  thirty  years  from  1863  to  1893,  in  continuation 
of  the  previous  investigation  on  similar  lines  terminating  at  the 
former  date.  The  mortality  rate  of  annuitants  will  probably  show 
some  improvement^  these  being  mostly  drawn  from  a  class  who 
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lead  temperate  lives,  with  a  high  standard  of  comfort  and 
freedom  from  anxiety.  Bat  as  regards  the  mortality  amongst 
assured  lives  I  do  not  anticipate  any  material  change  as  compared 
with  the  results  of  thirty  years  ago.  For  though  the  expectation 
of  life  for  the  whole  populatioji  has  considerably  improved  during 
the  period  in  question,  this  has  arisen  for  the  most  part  by  reason 
of  a  diminished  death-rate  in  the  years  of  childhood — with  which 
the  life  oflSces  are  not  much  concerned — and  amongst  the  non- 
assuring  population,  or  at  least  the  population  who  assure  with 
offices  doing  industrial  business,  and  there  is  little  indication  that 
the  death-rate  has  decreased  amongst  the  ordinary  class  of  policy- 
holders. Indeed,  the  strain  and  stress  of  modem  life  and  the 
struggle  for  existence  tell  heavily,  medical  men  are  agreed,  against 
the  very  class  most  given  to  life  assurance;  besides  which  the 
benefits  of  life  assurance  are  everywhere  more  fully  recognised 
than  of  old^  and  most  of  all  by  those  persons  who  are  on  the 
borderland  of  eligibility,  while  competition  tends  in  some  instances 
to  make  offices  less  particular  or  careful  in  their  selection  than 
would  otherwise  be  the  case.  Then,  again,  policies  on  the  lives 
of  persons  in  failing  health,  instead  of  being  dropped  or  sur- 
rendered, are  more  often  than  formerly  maintained  through  the 
agency  of  reversionary  societies  or  by  other  means.  The  tendency 
is  thus,  it  appears  to  me,  rather  towards  a  stationary  or  increasing 
than  to  an  improved  death-rate. 

In  one  direction,  however,  a  change  has  been  introduced  by  the 
use,  in  some  quarters,  of  select  life  tables,  the  effect  of  which 
is  to  give  the  public  the  immediate  benefit,  in  the  premiums 
charged,  of  profit  from  selection,  instead  of  leaving  it  to  fall 
in  to  the  general  fund  divisible  at  the  investigation  period,  as 
happened  when  premiums  were  founded,  as  is  still  sometimes 
the  case,  on  tables  representing  tlie  mortality  of  the  community  at 
large,  or  of  some  particular  section  of  it.  The  result  of  this  plan  is 
that  practically  profit  and  margin  for  contingencies  can,  in  a  mutual 
office,  only  be  sought  for  in  the  excess  of  interest  realised  over  the 
rate  assumed  in  the  office  calculations  and  from  any  saving  of  ex- 
penditure  from  the  loading  added  to  premiums  (miscellaneous  profits 
in  these  days  counting  for  very  little).  In  a  proprietary  office 
there  is,  in  addition,  the  shareholder's  guarantee  to  fall  back  upon, 
entitling  them  to  cut  the  margin  rather  finer,  should  they  see  fit 
to  do  so. 

Another  feature  of  consequence  in  late  years,  when  considering 
the  question  of  mortality,  is  the  gradual  improvement  which  is 
taking  place  in  the  death-rate  of  tropical  countries,  which,  though 
not  so  great  as  many  persons,  and  especially  those  themselves 
living  in  the  countries,  seem  to  think,  is  yet  considerable  in  certain 
of  the  more  favourably  circumstanced  localities  where  sanitary 
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improvements  have  been  carried  out,  change  of  residence  is  easy, 
and  the  habits  of  life  are  settled.  These  improved  conditions 
have  led  to  a  redaction  being  made  in  the  extra  premium  charged 
for  foreign  residence  in  many  parts  of  the  world,  and  still  more 
in  the  rate  for  whole-world  policies,  which  improved  means  and 
opportunity  of  locomotion  have  made  increasingly  popular. 

On  this  point,  indeed,  I  look  for  still  further  modifications  con- 
sequent not  on  the  more  liberal  view  and  wider  horizon  of  boards 
of  directors  and  officials,  but  on  changes  which  are  taking  place 
outside  our  business.  Already  many  offices  give  the  privilege  of 
world-wide  residence  to  persons  having  no  intention  of  proceeding 
abroad.  But  in  these  days  of  rapid  communication  on  the  one 
hand,  when  almost  every  one  travels,  and  of  improved  conditions 
of  life  in  those  places  usually  visited  by  travellers  on  the  other, 
I  think  we  shall  see  a  progressive  leniency  in  the  rating  for 
residential  extras,  possibly  ending  some  day  in  there  being  one 
uniform  rate  of  premium  applicable  to  the  whole  world  for  all 
assurers. 

Statistics — notwithstanding  the  improvement  in  the  death-rate 
that  I  have  alluded  to — do  not  yet,  however,  by  any  means  justify 
such  a  course  for  an  office  with  a  mixed  constituency,  but  in 
offices  confining  their  business  to  a  special  profession  or  class  the 
plan  would  work  well  enough  and  be  fair  all  round. 

The7i  as  regards  general  candiiions. — ^The  great  aim  of  most  offices 
nowadays  is  to  simplify  these  as  much  as  possible  or  to  abolish 
them  altogether.  It  is  indeed  one  of  the  strangest  things  in  the 
whole  history  of  the  business  of  life  assurance  how  long  it  took 
to  permanently  impress  on  the  minds  of  boards  of  directors  and 
others  responsible  for  the  conduct  of  offices  that  the  business  of  life 
assurance  is  to  assure,  and  that  concessions  at  comparatively  little 
expense  or  risk  could  be  made  on  many  points  with  a  benefit  to 
the  body  of  assured  lives  and  to  the  whole  system  of  life  assurance 
out  of  all  proportion  to  their  cost. 

Nowadays  the  Conditions  of  many  offices  are  turned  into 
Frivlkges,  and  are  so  completely  protective  that  little  or  nothing 
remains  to  be  done.  These  concessions  to  the  assured  are  not, 
however,  made,  though  the  public  are  apt  to  forget  it,  without 
some  cost  to  the  office. 

On  a  review  of  the  whole  of  the  factors  I  have  referred  to, 
I  cannot  see  that  there  is  any  one  item  from  which  increased 
profits  in  the  future  can  be  expected,  to  counterbalance  the 
falling  rate  of  interest  which  is  so  powerful  an  element  in 
determining  profits ;  and  there  is  to  my  mind  as  a  consequence 
every  probability  that  the  near  future  will  see  the  periodical 
surplus  of  offices  diminish  and  in  some  cases  too  the  rates  of 
premiums  increased, 
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But  perhaps  the  greatest  change  which  has  come  over  life 
business  of  late  years  is,  after  all,  the  decadence  of  the  old  whole 
of  life  premium  plan  and  the  substitution  for  it,  to  a  great  extent, 
of  the  plan  of  terminable  payments,  or,  more  frequently  still,  of 
the  Endaumient  Assurance  plan.  Although  the  old  whole  of 
life  system  has  a  great  charm  for  those  who  were  educated 
in  its  principles,  and  saw  a  large  and  steady  business  effected 
under  it,  it  cannot  but  be  confessed  that  the  other  classes  I 
have  mentioned  suit  the  circumstances  of  many  people  better, 
for  in  these  day^  such  is  the  competition  in  all  occupations  that 
the  young  are  ever  growing  up  and  treading  on  the  heels  of  the 
old,  and  it  may  be  ousting  them  from  their  posts  of  vantage,  in 
which  circumstances  it  is  of  great  benefit  to  have  the  premiums 
completed  before  the  date  of  retirement,  or  still  better  to  have  the 
policy  money  in  hand  and  yielding  a  return.  Of  course  such 
advantages  are  not  got  for  nothing — nothing  in  this  world  worth 
having  that  I  know  of  is — and  must  be  paid  for,  but  a  little  more 
self-denial  in  earlier  years  is,  for  many,  well  recompensed  by  the 
additional  comfort  secured  for  the  later  years  of  life. 

Another  reason  why  endowment  assurances  are  more  popular 
now  than  formerly  is  that  life  policies  for  pure  family  provisions 
are  in  many  cases  no  longer  so  necessary  as  they  used  to  be. 
This  is  attributable  to  the  fact  that  already  life  assurance  and 
other  plans  of  saving  money  have  so  far  done  their  work  that 
when  a  marriage  takes  place  there  is,  much  more  commonly  than 
of  old,  on  one  side  or  the  other,  if  not  on  both,  a  fund  in  existence, 
derived  very  possibly  from  the  proceeds  of  a  policy  on  the  life 
of  a  member  of  a  previous  generation,  which  protects  the  family 
at  least  against  the  risk  of  absolute  want,  and  so  renders  a  new 
assurance  less  of  a  necessity  than  it  would  have  been  when  the 
accumulated  wealth  of  the  country  was  not  so  great  as  it  now  is. 

The  demand  for  endowment  assurances  too  is,  from  the  point  of 
view  of  the  offices,  more  desirable  in  one  way,  viz.  that  their 
currency  being  for  a  shorter  duration  there  is  less  necessity  to  take 
into  account,  in  the  calculation  of  premiums  and  the  valuation  of 
policies,  the  rate  of  interest  which  will  be  likely  to  prevail  after  a 
remote  period  of  years,  while  the  benefit  of  selection,  when  this  is 
not  given  away  in  calculating  the  premiums,  has  a  greater  weight 
than  in  the  case  of  policies  for  the  whole  term  of  life. 

The  subject  of  the  address  which  I  gave  from  this  chair  in  1877 
was  "Selection" — selection,  that  is,  of  lives  by  the  office  from 
amongst  those  seeking  admission  and  against  the  office  by  persons 
wishing  to  withdraw,  or  to  purchase  annuities  from  it.  Needless 
to  say,  both  sides  have  been  busy  in  these  years,  the  public  to  take 
all  advantage  possible — sometimes  by  means  hardly  fair — of  the 
benefits  of  life  assurance  which  have  become  every  year  better 
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known,  and  the  offices  to  guard  themselves,  by  more  searching  tests 
and  by  eliciting  fuller  facts,  against  the  admission  of  under- 
average  lives.  Here  of  course  the  medical  officer's  functions  are 
of  great  importance,  and  increased  attention  is  given  to  many 
personal  points  which  in  old  days  were  overlooked  or  which  there 
was  not  as  good  opportunity  of  investigating  as  there  now  is. 
More  especially  I  may  mention  the  examination  of  urine,  which  is 
so  important  a  matter  in  diagnosis  at  the  present  day,  and  which — 
often  to  the  chagrin  of  boards  of  directors  and  managers, 
sometimes  even  to  their  scepticism — leads  to  the  rejection  of  many 
lives  apparently  quite  healthy,  some  of  which  attain  to  a  respect- 
able old  age,  diagnosis  notwithstanding. 

Far  be  it  from  me  to  deny  all  urine  tests,  but  in  my 
humble  judgment  there  is  something  still  to  be  learnt  by  the 
Medical  Faculty  on  this  head,  something  in  the  way  of 
discrimination  to  take  the  place  of  the  out-and-out  rejection 
of  applicants  tainted  by  this  flaw,  which  is  the  advice  of  some 
medical  officers.  • 

It  is  sometimes  said  that  the  selection  of  lives  in  the  old  days, 
when  the  only  form  gone  through  was  the  perambulation  of  the 
board-room  table  by  the  applicant  under  the  practised  eye  of  each 
Director,  was  as  effective  as  the  present  medieal  examination. 
Such  a  system  would  in  these  days  be  impossible,  and  under 
it  doubtless  many  lives  were  accepted  with  latent  flaws  in  im- 
portant organs  not  discoverable  by  outward  appearance.  But  these 
flaws  being  unknown  to  the  applicants  themselves  no  selection 
against  the  office  resulted,  and  on  the  other  hand  many  doubtful 
lives  were  rightly  excluded,  by  reason  of  their  presenting  a 
general  appearance  of  delicacy  or  of  want  of  vitality,  such  as  are 
daily  passed,  in  country  districts  more  especially,  because  their 
organs  are  at  the  time  pronounced  sound  and  free  from  active 
disease ;  indeed,  I  am  disposed  to  think  that  the  two  systems 
would  produce  equally  good  results. 

This  train  of  thought  leads  us  on  to  the  relative  importance  of 
personal  health,  history,  and  habits  on  the  one  hand,  and  of  family 
history  on  the  other,  in  determining  a  man's  future  lifetime, 
which  has  long  been  a  subject  of  discussion. 

Thirty  years  ago  very  great  stress  was  laid  on  family  history  in 
the  selection  of  lives,  and  it  is  so  still  with  some  examiners,  but 
the  more  modem  view  tends,  I  think — and  it  so  presents  itself  to 
my  mind — to  attach  a  much  larger  importance  to  the  personal 
element^  after  the  applicant  has  attained  full  manhood. 

Of  course  the  two  depend  to  some  extent  upon  one  another — 
weakly  or  tainted  ancestors  produce  for  the  most  part  descendants 
of  like  kind ;  but  I  think  that  a  proper  selection  can  practically 
eliminate  the  under-average  cases,  and  show   as   favourable  a 
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mortality  amongst  lives  selected  from  families  with  an  unfavour- 
able history  as  amongst  others. 

And  this  comes  from  the  very  fortunate  fact  that  in  all  living 
things  of  whatever  species,  whether  plants  or  animals,  there  is  a 
tendency,  under  favourable  circumstances,  and  unless  the  tendency 
is  overborne  by  some  stronger  deterrent  force,  for  the  individuals 
to  revert  to  what  may  be  called  the  normal  type,  any  departure 
from  which  normal  type  must  either,  from  being  an  improvement 
on  the  old  stock  and  of  persistent  character,  establish  itself  as  a 
new  and  higher  species,  or  else,  through  being  degenerate  and 
therefore  incapable  of  holding  its  own  in  the  struggle  for  existence, 
fall  out  of  sight  and  perish. 

Consideration  of  these  points  involves  the  intricate  but  most 
interesting  subject  of  heredity ;  and  as  this  is  a  question  which 
has  of  recent  years  engaged  the  attention  of  many  learned  and 
scientific  men,  and  is  also  cognate  to  our  own  subject,  I  propose 
here  to  say  a  very  few  words  about  it,  hoping  they  may  lead 
some  of  my  hearers  to  study  it  more  deeply  and  to  take  an  interest 
in  the  numerous  inquiries  and  speculations  which  it  involves,  and 
with  regard  to  which  men  of  science  are  by  no  means  yet  agreed. 

There  can  be  no  doubt  whatever,  I  think,  in  the  minds  of 
ordinarily  intelligent  persons,  that  there  is  such  a  fact  as  heredity — 
that  the  family  characteristics,  mental  and  physical,  good  or  bad, 
healthy  or  diseased,  inherent  in  all  living  creatures  from  their 
birth,  are  the  result  of  hereditary  transmission  like  from  like,  or, 
in  the  words  of  the  Bible,  each  after  its  kind. 

The  physical  manner  in  which  this  is  brought  about  is  not 
yet  fully  ascertained,  but  it  forms  one  of  the  most  interesting 
chapters  in  the  literature  of  modem  research.  The  subject  is  far 
too  intricate  and  technical  a  one  to  dwell  on  at  present,  and  I 
would  refer  any  who  wish  to  study  it  minutely,  to  the  works 
on  Heredity  of  the  eminent  German  scientist,  Weismann,  and  of 
other  writers,  several  of  which  are  to  be  found  in  the  library  of 
the  Faculty,  to  which  you  have  access. 

The  great  Darwin  was  one  of  the  first  to  put  forward  a 
theory  on  the  principle  of  heredity,  but  he  did  not  propound  it  as 
a  definite  conclusion  he  had  arrived  at,  but  merely  as  a  tentative 
hypothesis  by  which  the  facts  of  heredity  might  be  accounted  for. 

According  to  his  hypothesis,  which  he  styled  ''Pangenesis," 
minute  bodies  which  he  called  "gemmules,"  representing  the 
qualities  not  only  of  the  parents  themselves,  but  to  some  degree  of 
their  ancestors  also,  are  thrown  off  in  immense  numbers  from  all 
the  cells  of  the  body  and  congregated  in  the  germinal  cells.  In 
this  way  every  characteristic  of  either  parent  stock  is,  as  it 
were,  collected  in  the  new  individuality,  though  for  reasons  not 
fully  explained  they  do  not  all  have  their  full  efifect  on  the 
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young  life,  but  some  of  them  have  a  preponderating  influence 
while  others  remain  latent. 

No  proof,  however,  has  been  furnished  of  the  existence  and 
action  of  these  gemmules,  and  the  conception  has  now  been 
practically  given  up. 

The  theory  which  holds  the  field  to-day  is  probably  that  of 
Weismann,  whom  I  have  mentioned  above,  viz.  that  a  permanent 
**  germplasm  "  exists  in  every  individual  in  which  is  contained  the 
spark  of  life,  that  such  is  handed  on  practically  unchanged  to  each 
individual  at  his  birth,  that  the  ceUs  lie  dormant  until  he  reaches 
the  procreative  period,  when  they  wake  up  and  are  ready  to  be 
passed  on  to  the  next  generation,  there  to  light  up  life,  and,  having 
lost  nothing  in  the  operation  and  gained  nothing,  again  lie  dor- 
mant until  the  maturity  of  that  generation  calls  them  forth  once 
more.  This  theory  Weismann  has  maintained  with  much  skill 
and  power,  though  not  without  much  contention,  and  it  must  be 
observed  there  hangs  on  it  the  conclusion  that  no  acquired  char- 
acter can  be  inherited — that  no  physical  peculiarity,  say  the 
dexterity  of  a  craftsman,  no  mental  acquirements,  such  for  instance 
as  a  cultivated  taste  for  music,  can  be  transmitted  to  offspring. 

If  such  is  the  case,  how  comes  any  change  or  any  progress  in 
the  world,  if  all  the  peculiarities  of  any  stock  are  handed  down 
unaltered  from  a  primseval  germ  f  What  comes  of  the  great  theor}' 
of  evolution  which  develops  more  and  more  the  whole  world  of 
nature  into  something  ever  higher  and  better  than  what  went 
before  1  "Variation"  and  "Natural  Selection"  are  the  means 
by  which,  according  to  Weismann,  progress  comes. 

Of  the  immense  number  of  plants  or  animals  born  from  parents 
of  the  same  species,  he  argues,  the  units  do  not  exactly  resemble 
each  other  but  vary  considerably,  the  variation  being  brought 
about  mainly  by  the  mingling  of  elements  derived  from  parents 
brought  up  under  somewliat  different  conditions.  Of  these  units 
those  which  are  best  fitted  to  succeed  in  the  struggle  for  existence 
survive,  and  in  this  way  the  race  in  the  course  of  countless  genera- 
tions has  made  progress.  The  slightest  variation  is  of  use  if  it 
assists  the  individual  to  live  in  better  harmony  with  its  surround- 
ings, but  to  be  of  permanent  advantage  to  the  species  the  variation 
must  be  fixed^  that  is,  made  common  to  the  species  and  perpetuated 
in  it,  which  by  no  means  happens  with  every  favourable  variation. 
Just  as  in  the  human  family  not  every  man  above  the  average  in 
ability  founds  a  line,  but  only  when  there  is  a  staying  power  as 
well,  imparted  to  the  family  by  inter-marriage  for  some  genera- 
tions  with  wives  having  the  same  characteristics,  or  by  original 
descent.  The  upward  progress  is  generally  by  very  slow  degrees, 
almost  indeed  imperceptible,  though  every  now  and  then,  I  am 
disposed  to  think^  through  some  change  of  surroundings  or  some 
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lucky  concourse  of  hereditary  elements,  a  high  step  onward  is 
made  in  the  development  of  a  family  or  species.  The  Jewish 
type  of  race  and  character,  for  instance,  has  survived  unchanged 
for  centuries,  and  yet  they  may  very  well,  I  think,  have  been  evolved 
and  fixed  originally  in  the  course  of  a  very  few  generations  living 
under  abnormal  and  exciting  conditions,  and  inter-marrying  with 
one  another  only.  The  Scottish  character  similarly  was,  I  think, 
modified  with  some  permanence  under  the  religious  excitement  of 
the  seventeenth  century,  though,  owing  to  change  of  circumstances 
and  inter-marriage  with  persons  not  bred  under  the  same  in- 
fluences,  the  severe  type  is  wearing  out. 

The  great  achievements  in  science  of  the  latter  half  of  the  cen- 
tury in  which  we  live  are  sometimes  spoken  of  as  if  brought  about 
by  some  very  sudden  and  inexplicable  turn  in  the  evolution  of  the 
human  race.  This,  however,  is  an  erroneous  view.  It  is  more 
like  the  truth  to  say  that  no  elevation  of  the  mental  faculties  of  the 
human  race  is  going  on,  that  possibly  even  there  is  a  retrogression. 

What  has  been  going  on  is  a  more  rapid  increase  in  the  in- 
tellectual acquirements  of  mankind  as  a  whole,  due  to  the  accumu- 
lation of  knowledge  by  which  each  successive  generation  is 
enabled  to  start,  without  possessing  any  larger  powers,  from  the 
platform  to  which  its  ancestors  have  climbed,  each  platform  won 
offering  higher  problems  for  solution,  together  with  better  means 
and  appliances  for  their  investigation. 

For  my  own  part,  I  do  not  see  that  the  causes  of  the  variations 
in  individuals  are  suificiently  accounted  for  if  we  exclude  all  action 
upon  the  germplasm  from  without.  I  do  not  mean  that  every 
physical  accident  that  happens  to  the  parent,  every  art  or  trick 
that  he  acquires,  is  handed  on  to  the  child ;  but  it  is  to  my  mind 
very  difficult  to  accoimt  for  the  progress  of  life  upon  earth  from 
the  humblest  protoplasm  to  the  most  highly  developed  human 
being  by  the  process  of  variation  and  selection  alone,  without  the 
additional  hypothesis  that  the  variations  are  caused  by  some 
characteristic  which  the  parent  has  acquired  from  without,  and 
which,  under  favourable  circumstances,  he  has  the  power  to  transmit. 
Indeed,  a  recent  writer,  who  has  the  same  doubts,  maintains  that 
it  does  not  affect  the  theory  of  continuity  to  admit  that  decisive 
variations  produced  by  environment  or  function  may  send  their 
roots  deep  into  the  system,  penetrating  through  the  body  to  the 
reproductive  cells  themselves.  For  myself,  I  speak,  of  course, 
as  a  humble  disciple  only,  and  subject  to  all  correction ;  but, 
however  the  variations  occur,  there  can  be  no  doubt  that  the 
types  of  plants  and  animals  which  survive  in  the  struggle  for 
existence  are  those  which  best  suit  themselves  to  their  surround- 
ings— or  their  environment,  as  it  is  generally  called.  In  a  state  of 
wild  nature,  any  abnormality,  whether  of  plants,  of  the  lower  animalP| 
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or  of  man,  which  does  not  assist  in  the  protection  of  the  species, 
at  once  tends  to  degeneracy;  and  if  the  species  cannot  hold  its 
own  in  the  struggle  for  existence,  it  decays  and  finally  disappears. 

In  this  way  during  the  past  ages  of  the  world  thousands  of 
types,  which  could  not  adapt  themselres  to  changing  surroundings, 
have  disappeared ;  and  the  same  thing  is  still  going  on,  new  types 
slowly  rising  and  others  shedding  their  degenerate  members  or 
altogether  disappearing. 

"  Are  God  and  Nature  then  at  strife  f "  says  Tennyson  in  one 
of  his  noblest  poems — 

*'  Are  God  and  Nature  then  at  strife, 
That  Nature  lenda  auoh  evil  dreams  ? 
So  careful  of  the  type  she  seems. 
So  careless  of  the  single  life. 
•  .  •  •  • 

*  So  careful  of  the  type  ?  * — but  no, 

From  scarped  cliff  and  quarried  stone 
She  cries,  '  A  thousand  types  are  gone : 
I  care  for  nothing,  all  shall  go.' 

.  .  .  And  Man,  shall  he  .  .  . 

Who  trusted  God  was  love  indeed 

And  love  Creation's  final  law — 

(Tho*  Nature,  red  in  tooth  and  claw 
With  ravine,  shrieked  against  his  creed) — 

Who  loved,  who  suffered  countless  ills. 

Who  battled  for  the  True,  the  Just, 

Be  blown  about  the  desert  dust, 
Or  sealed  within  the  iron  hills  ? " 

And  no  one  can  study  Nature^  or  understand  the  purpose  in  it, 
who  does  not  fully  realise  what  a  recent  writer  has  called  the 
silence  of  God,  in  other  words,  the  truth  that  Nature — the  Nature  of 
Science — ^reveals  nothing  of  a  final  moral  purpose,  or  of  any  purpose 
beyond  progress,  and  is  apparently  utterly  ruthless  in  its  dealing 
with  the  world  and  all  that  is  in  it,  and  absolutely  regardless  both 
of  the  species  and  of  the  individual 

That  there  is  another  side  to  the  picture — a  side  that  satisfies 
the  theological  and  moral,  as  the  lines  I  have  quoted  appeal  to 
the  scientific,  man — it  was  not  possible  for  Tennyson's  deep  and 
double-sided  nature  to  miss.  He  feels  the  need  of  something 
better  and  higher  to  justify  the  soul's  aspirations,  and  alongside  of 
his  recognition  of  the  crushing  and  apparently  merciless  power  of 
Nature,  movable  neither  by  pity  nor  prayer,  he  offers  up  his  hope, 
his  creed,  that  for  man,  at  any  rate,  there  is  some  better  fate — 

'*  That  somehow  good 
Wni  be  the  final  goal  of  ill, 
No  pangs  of  Nature,  sins  of  will, 
Defects  of  doubt  and  taints  of  blood, 
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That  nothing  walks  with  aimless  feet  : 
That  not  one  life  shall  be  destroyed, 
Or  cast  as  rubbish  to  the  void, 

When  God  hath  made  the  pile  complete, — 

That  not  a  worm  is  cloven  in  vain  ; 

That  not  a  moth  with  vain  desire 

Is  shrivelled  in  a  fruitless  fire, 
Or  but  subserves  another's  gain. 

Behold,  we  know  not  anything  ; 

I  can  but  trust  that  good  shall  fall 

At  last — far  off — at  last,  to  all. 
And  every  Winter  change  to  Spring  .  .  . 

Behind  the  veil,  behind  the  veil." 

But  it  is  ratlier  of  the  Nature  of  Science,  tbe  inexorable 
heartless  power,  that  I  wish  to  speak. 

What  then,  so  far  as  we  can  trace  it,  is  the  end  of  all  Nature's 
aims  ?  Nothing  more,  that  we  can  see,  than  the  continuance  of  the 
world's  evolution  by  renewal  of  the  individuals  living  on  it,  and 
their  development,  though  slowly,  and  at  times  with  retrogression, 
from  a  lower  to  a  higher  scale  of  being. 

Every  living  thing,  from  the  gnat  to  the  elephant,  from  the 
lowest  invertebrate  up  to  man,  is  born,  arrives  at  maturity,  re- 
produces its  species,  and — when  the  offspring  are  mature  and  can 
shift  for  themselves — dies  and  disappears.    This  is  the  normal  life. 

In  beings  of  the  lowest  unicellular  type  there  is  no  such  thing 
as  death  except  by  Violence,  Heat,  Poison,  or  the  like.  Repro- 
duction is  brought  about  by  fissure.  It  is  impossible  to  say 
which  is  mother  and  which  is  child  ;  both  parts  live  on  and  are 
complete,  and  self-contained,  if  simple  individuals. 

But  with  complexity  of  structure  came  death  into  the  world 
and  all  our  woes,  nor,  pace  Milton,  is  there  any  trace  in  scientific 
research  of  an  Eden  from  which  man  fell  by  his  disobedience,  and 
into  which  death  came  to  the  human  race  for  the  first  time. 
Whaty  then,  is  death  ?  And  is  it  a  really  necessary  fate  for  all  1 
Is  there  anything  inherent  in  man's  self,  in  the  bodies  of  all  living 
creatures,  which  involves  death  as  a  necessary  consequence  1  Why 
must  the  organism  wear  out)  Can  its  essential  parts  not  be 
renovated  as  with  a  man-made  machine?  These  are  weighty 
questions  and  stir  us  to  our  innermost  depths.  And  again,  allow- 
ing death  as  the  necessary  lot  of  other  created  beings,  may  it  not 
be  possible  for  man — made  in  God's  image,  conscious  of  his  own 
existence,  having  within  himself  a  spark  of  the  deity,  and  knowing 
by  patient  study  of  God's  works  both  the  evil  and  the  good — so 
to  modify  his  race  as  to  render  it  perfect  and  immortal  ? 

I  have  said  that  with  complexity  of  structure  came  death. 
Death  indeed  is  no  necessary  concomitant  of  a  complex  vitality^ 
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but  it  is  of  use  to  the  species,  and  there  cannot  be  the  least  doubt 
that  the  higher  organisms  as  they  are  now  constructed  have  for  this 
reason  acquired  and  contain  within  themselves  the  germs  of  death. 

But  how  did  it  happen  that  when  the  humble  or  unicellular 
forms  of  life  developed  into  the  more  complex  or  multicellular, 
they  lost  the  power  of  living  for  ever  1  It  arose  apparently  from 
the  division  of  labour  in  the  work  performed  by  the  different  cells 
when  the  body  of  the  animal  became  more  complicated.  Some 
of  the  cells  then  took  up  the  work  of  reproduction,  and  others  that 
of  nutrition,  these  latter  being  called  the  Somatic  cells ;  though 
in  some  of  the  lower  animals  it  will  be  noted  that  the  two  functions 
are  still  sometimes  mingled,  the  Somatic  cells,  as  for  instance  in 
the  case  of  the  salamander,  having  yet  the  power  of  reproducing 
a  lost  tail  or  foot. 

But  with  the  growing  complexity  of  species  the  cells  became 
more  differentiated  from  one  another,  and  the  Somatic  cells  came 
largely  to  outnumber  the  reproductive  cells,  with  the  result  that 
the  power  of  renewing  large  parts  of  the  organism  was  lost,  and 
that  of  reproducing  the  whole  individual  became  concentrated  in 
the  reproductive  cells  alone. 

It  did  not  indeed  follow  from  this  differentiation  that  the 
Somatic  cells  were  compelled  to  lose  the  power  of  unlimited  cell- 
reproduction,  although  they  could  only  give  rise  to  cells  of  the 
same  description  as  themselves.  But  as  the  fact  of  death  seems 
to  indicate  that  they  have  lost  even  this  power,  the  causes  of  the 
loss  must  be  sought  outside  the  organism,  that  is  to  say,  in  the 
external  conditions  of  life.  The  reproductive  cells  cannot  lose  the 
capacity  for  unlimited  reproduction,  or  the  species  to  which  they 
belong  would  suffer  extinction,  and  indeed  it  is  pretty  clear, 
whether  or  no  they  are  reinvigorated  and  have  new  elements 
introduced  from  without,  that  these  cells  are  of  unending  duration, 
while  the  Somatic  cells  have  lost  this  power  and  have  become 
restricted  to  a  fixed  number  of  cell  generations. 

Normal  death  could  not  take  place  among  unicellular  organisms, 
because  the  individual  and  the  reproductive  cell  are  one  and  the 
same ;  on  the  other  hand,  normal  death  is  possible,  and  has  made 
its  appearance  among  multicellular  organisms  in  which  the  Somatic 
and  reproductive  cells  are  distinct.  Death  is  thus  a  restriction 
in  the  powers  of  reproduction  possessed  by  the  Somatic  cells 
following  from  a  limitation  in  the  number  of  cell-generations 
possible  for  the  cells  of  each  organ  and  tissue.  And  this  limita- 
tion in  the  number  of  cell-generations  is  brought  about,  it  is 
argued,  by  natural  selection ;  for  death  is  beneficial  to  the  species, 
as  replacing  old  and  worn  individuals  by  new  and  perfect  ones, 
though  not  an  absolute  necessity  essentially  inherent  in  life  itself. 

Now,  what  are  the  requirements  of  each  species  up  to  which 
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point  the  reproduction  of  the  Somatic  cells  is  of  use,  and  it  is 
consequently  beneficial  to  the  species  that  the  individuals  com- 
posing it  should  not  die  1 

I  have  already  said  that  the  sole  predicable  purpose  of  Nature 
is  the  continuance  and  upward  development  of  the  species,  so  that 
it  may  maintain  its  place  amongst  others  in  the  struggle  for 
exbtence,  or,  it  may  be,  strike  out  some  new  feature  or  charac- 
teristic that  will  aid  it  in  getting  a  firmer  grip  on  its  position  in 
the  world  than  it  had  before — for  woe  be  to  it  if  it  falls  behind  ! 
Nature  has  no  pity,  and  'Hhe  devil  take  the  hindmost"  is  a  true 
description  of  its  ungentle  ways. 

The  length  of  life,  as  you  well  know,  in  different  animals  is  very 
varied,  ranging  from  a  few  minutes  to  hundreds  of  years,  but  yet 
the  purpose  seems  to  be  the  same  in  all — the  building  up  of  the 
constitution — reproduction  (sometimes  a  solitary  act  with  death 
as  its  immediate  termination,  but  more  commonly  extending  over 
a  period  of  years) — the  rearing  and  education  of  the  offspring, 
when  this  is  not  done  vicariously,  as  in  the  case  where  the  parent 
does  not  survive  the  reproductive  act — and  then  the  end. 

Provided  the  cell-production  goes  on  till  these  conditions  are 
fulfilled,  there  is  no  longer  use  for  the  old  and  outworn  individual, 
and  he  must  go  and  be  replaced  by  a  new  and  fresh  one. 

The  relative  length  of  life  of  the  different  animals  is,  it  will  be 
found  on  reflection,  the  resultant  of  the  circumstances  and  require- 
ments of  each  species.  A  complex  structure  takes  more  time  to 
develop  than  a  more  simple  one.  A  late  and  slow  breeder,  like 
the  elephant,  for  instance,  requires  a  longer  period  of  life  at  its 
fullest,  so  as  to  ensure  that  a  sufficient  number  of  the  breed  are 
produced  to  perpetuate  the  race ;  and  if  the  life  history  of  each 
animal  is  examined,  it  will  be  found  that  the  normal  length  of  life 
is  a  function  of  the  various  requirements  involved  in  the  perpetua- 
tion of  the  species,  and  of  its  maintenance  without  degeneracy  or 
decline. 

Take  man.  For  about  twenty-five  years  he  is  growing  to 
maturity,  for  the  next  twenty  he  is  in  a  condition  to  perpetuate 
his  family  to  the  best  advantage,  and  for  twenty-five  more  he  is 
bringing  up  and  educating  them,  and  we  thus  have  the  seventy 
years  of  the  psalmist,  which  may  be  called  the  normal  or  necessary 
life  of  man — necessary,  that  is,  to  the  due  and  sufficient  perpetuation 
of  his  race. 

In  reference  to  the  human  race,  some  interesting  questions  occur 
to  us  for  investigation. 

Why,  if  the  normal  span  of  man  is  seventy  years,  do  so  many 
individuals  of  the  race  fall  short  of  it,  in  much  larger  proportion, 
apparently,  excluding  accidents,  than  in  the  case  of  other  living 
beings,  and  to  the  injury,  according  to  our  argument,  of  the  species  t 
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Again,  man  being  not  wholly  subject  to  the  laws  of  Nature,  but 
able  to  prevail  against  these  and  turn  them  to  his  advantage  in  many 
ways,  can  he  not  so  work  upon  them  as  to  acquire  for  himself  the 
boon,  or  supposed  boon,  of  a  life  very  much  more  prolonged  than 
the  threescore  and  ten  which  the  requirements  of  his  own  develop- 
ment and  that  of  his  offspring  demand,  if  not  of  infinite  duration  1 

The  answer  to  the  first  question  is,  of  course,  obvious.  Accidents 
there  always  must  be,  but  besides  this  practically  irremovable 
cause  of  death,  man  from  living  in  an  artificial  state — that  is,  a 
state  other  than  that  simple  state  of  nature  in  which  the  energies 
are  wholly  occupied  in  providing  food  and  avoiding  enemies — and 
being  at  the  same  time  very  ignorant  of  the  effects  which  excesses 
of  all  kinds  and  improper  nourishment  have  on  his  health,  has  cor- 
rupted his  body,  and  at  the  same  time  made  it  a  more  easy  prey, 
or  it  may  be  a  more  congenial  camping-ground,  for  many  deleterious 
and  minute  organisms  that  would  not  attack  it  if  he  were  living  a 
life  of  nature.  Other  animals  are  subject,  no  doubt,  to  attacks  of 
disease,  and  death  therefrom,  but,  except  in  the  case  of  domesticated 
animals  brought  up  under  unnatural  and  unwholesome  conditions, 
their  bodies  are  usually  in  a  state  of  perfect  health,  and  able  to 
withstand  the  ravages  of  many  illnesses  from  which,  if  it  were  not 
so,  they  would,  like  human  beings,  rapidly  succumb. 

The  constant  struggle  for  existence  keeps  the  race  up  to  the 
best  standard  attainable,  and  weeds  out  those  members  whose 
constitutions  are  liable  to  disease — that  is,  those  whose  bodies  are 
poorly  developed  and  afford  congenial  soil  in  which  parasitic 
diseases  can  take  root.  There  is  in  Nature,  as  I  have  said,  under 
favourable  conditions,  great  recuperative  power;  but  if  from 
unfavourable  change  of  environment  or  the  growing  competition 
from  some  new  species  that  has  arisen,  the  whole  race  falls  off  in 
tone  and  repelling  power,  it  must  quickly  drop  away  and  disappear 
to  make  room  for  some  other  more  vigorous  one. 

The  life  of  man  is  highly  artificial,  but  he  has  also  more  power 
either  for  good  or  evil  than  any  of  the  lower  animals.  For  while 
much  that  is  deleterious  to  him  is  the  outcome  of  his  own  inven- 
tions and  of  the  mode  of  life  he  has  from  choice  or  necessity 
adopted,  he  has  also,  unlike  any  other  animal,  the  remedy  in  his 
own  hands,  though  it  is  only  of  late  years  that  he  is  wakening  up 
to  its  use. 

In  his  savage  state  man  was  subject  to  the  same  inexorable 
laws  of  Nature  as  all  other  created  beings.  He  forged  ahead  in 
the  struggle  for  existence,  and  was  at  first  little  more  than  a  rude 
animal,  but  a  hairbreadth  beyond  the  apes  in  intelligence,  and 
.with  only  the  germ  of  self-consciousness  developed  in  him.  The 
struggle  for  life  kept  him  vigorous  and  healthy,  and  he  had  no 
more  aihneuts  than  the  brutes. 
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Gradaally  he  acquired  arts  and  luxury,  and  with  these  corrupt 
tion  set  in ;  and  although  to  some  extent  the  necessity  of  a  healthy 
mind  in  a  healthy  body  was  known  to  some  of  the  older  races, 
their  knowledge  of  the  dangers  of  excess  and  of  the  causes  of 
disease  was  on  the  whole  very  limited. 

Indeed,  it  is  only  within  the  present  generation  that  the  study 
of  microscopic  forms  of  disease,  which  find  the  human  body  a  con- 
genial soil,  and  the  necessity  of  sanitation  to  purge  them  away, 
has  become  a  gospel — a  gospel  which  has  all  along  been  taught, 
had  there  only  been  eyes  to  see  and  ears  to  hear,  and  is  still  being 
taught  at  this  very  hour,  in  Nature's  usual  and  seemingly  heartless 
manner. 

Fortunately  a  race  has  great  recuperative  power,  and  man,  not 
like  the  animals  the  subject  of  blind  fate,  but  conscious  of  his 
existence  and  with  knowledge  of  the  universe  in  which  he  is 
placed,  and  with  the  power  in  his  own  hands  and  responsible  for 
his  own  courses,  no  longer  by  natural  selection,  but — like  God 
knowing  good  and  evil — ^by  the  ddiberaie  selection  of  his  own 
choice,  by  giving  play  to  favourable  variations  and  removing  the 
cause  of  disease  and  suffering,  by  creating  new  and  healthier  sur- 
roundings, can  surely  assist  towards  a  higher  and  healthier  develop- 
ment of  his  race, — and  why  not  a  longer  span  of  life  than  has  ever, 
save  in  mythical  times,  been  accorded  to  man  before  1 

To  the  pure  animal  no  doubt  the  limit  of  existence  is  deter- 
mined, as  I  have  already  stated,  by  the  mere  necessity  of  continu- 
ing its  race.  But  may  there  not  be  some  higher  necessity  in  store 
for  man  in  the  limitless  intelligence  of  the  designer  of  the  natural 
universe,  in  the  growing  complexity  of  science  and  the  difficulty 
of  mastering  in  an  ordinary  lifetime  anything  more  than  some  one 
little  page  of  it,  though  the  aspiration  to  do  so  increases  ever  more 
and  more ;  may  it  not  be  that,  the  struggle  with  brute  Nature  being 
gloriously  ended,  man  conscious  and  godlike  may,  with  greater 
powers  and  longer  time  in  which  to  learn  and  with  the  stepping- 
stone  of  knowledge  previously  acquired  to  spring  from,  serve  his 
race  and  his  Creator  better  by  a  healthy  and  vigorous  life  drawn 
out  through  a  longer  span  of  years  ? 

And  what  of  those  who  fall  out  by  the  way  ?  Are  we  to  let 
them  perish  in  accordance  with  Nature's  savage  law  and  the 
apparent  iutention  of  the  world's  Creator,  or,  lifted  up  by  the  self- 
consciousness  and  sympatliy  for  others  which,  whether  mysteriously 
from  within  or  sent  by  the  Deity  from  without,  has  sprung  up  of 
late  years  and  been  made  patent  to  all  by  the  noble  example  of  the 
Founder  of  our  religion,  are  we  to  take  them  up  tenderly  and  care 
for  them  and  nurse  them  into  vitality  again  f 

I  ween  we  cannot  but  do  this  last.  A  massacre  of  the  weakly 
and  suffering  would  purge  the  race  no  doubt  and  more  quickly 
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restore  its  animal  vigour.  But  at  what  costt  At  the  cost  of  the 
new  and  higher  development  which  is  springing  up  and  leavening 
the  world  and  by  killing  which  greater  injury  would  be  done  to 
the  race,  by  cutting  off  its  topmost,  most  heaven-pointing  shoot^ 
the  new  life  which  has  come  among  us,  the  new  gospel — not  the 
old  creed  of  the  struggle  for  existence,  and  devil  take  the  hind- 
most, which  is  all  that  science  teaches,  but  the  new  law  of  love 
and  help,  which,  though  not  over-riding  or  supplanting  the  old 
inexorable  law  of  Nature,  which  has  been  the  world's  schoolmaster, 
has  after  millions  of  years  come,  almost  in  our  own  day,  to  alter 
existence  and  to  make  it  happier  and  brighter  even  if  at  first  it 
arrests  a  little  the  completer  development  of  the  race. 

And  while  there  is  on  those  who  are  healthy  and  vigorous  and 
are  the  future  hope  of  the  race  an  incumbent  duty  to  work  and 
help  on  the  task  which  brute  Nature,  now  that  we  have  found  the 
key,  so  plainly  preaches,  is  there  none  on  those  who,  whether  from 
their  own  or  from  ancestral  fault,  have  fallen  behind  in  the  race 
and  have  to  be  cared  for  by  their  more  fortunate  brothers!  On 
their  side  too  there  must  be  some  self-deniaL  Just  as  the  new 
feeling  that  pervades  the  world  forbids  the  neglect  of  those  who 
suffer,  so  also  it  is  not  likely  to  put  any  prohibitive  or  restrictive 
rules  upon  their  marriage — and  in  return  for  the  compassion  that 
id  shown  to  them  by  protection  in  the  struggle  of  life  so  should 
they,  when  their  state  is  such  that  their  offspring  can  only  be 
diseased,  have  self-denial  in  the  matter  of  marriage  and  not  bring 
into  the  world  beings  foredoomed  to  suffer. 

That  the  race  will  throw  off  the  terrible  incubus  of  suffering 
and  disease  and,  by  the  combination  which  will  come  of  know- 
ledge and  sympathy,  overcome  the  thraldom  which  has  overtaken 
it  in  that  transition  period  it  has  been  passing  through,  of  know- 
ledge without  love,  I  myself  have  no  doubt ;  though  the  struggle 
will  be  hard  and  many  generations  will  pass  before  the  victory  is 
won,-— once  more  to  quote  Tennyson : — 

**  The  solid  earth  whereon  we  tread 

In  tracts  of  fluent  heat  began, 

And  grew  to  seeming-random  forms, 

The  seeming  prey  of  cyclic  storms, 
TiU  at  the  last  arose  the  man ; 

Who  throve  and  branched  from  clime  to  clime. 

The  herald  of  a  higher  race, 

And  of  himself  in  higher  place, 
If  so  he  type  this  work  of  time 

Within  himself,  from  more  to  more ; 
Or,  crowned  with  attribates  of  woe 
like  glories,  move  his  oonrse,  and  show 

That  life  is  not  as  idle  ore, 
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Bat  iron  dag  from  central  gloom, 
And  heated  hot  with  boming  fears, 
And  dipt  in  hatha  of  hissing  tears. 

And  battered  with  the  shocks  of  doom 

To  shape  and  use.    Arise  and  fly 

The  reeling  Faun,  the  Sensoal  Feast ; 
Move  upward,  working  out  the  beast, 

And  let  the  Ape  and  Tiger  die. 


So  runs  my  dream  :  but  what  am  I  ? 

An  infant  crying  in  the  night :  , 

An  infant  crying  for  the  light : 
And  with  no  language  but  a  cry." 

And  this  cry,  what  is  it  but  a  prayer,  an  aspiration  for  help 
towards  a  fuller  knowledge  of  the  universe  and  its  Maker) 
Lahorare  est  orare — "  to  work  is  to  pray  " — ^Is  an  old  monkish 
saying,  meaning  that  if  you  aspire  towards  anything  you  will 
attain  your  object  not  by  sitting  in  petition  with  folded  hands, 
but  by  hard,  honest,  intelligent  work,  which  is  the  means  God 
has  put  into  our  hands  for  achieving  the  purpose  we  desire. 

Let  each  of  us  then  strive,  with  the  poet's  faith  and  trust,  to 
add  our  contribution,  great  or  small,  to  that  knowledge  with  which 
man  is  building  for  himself  a  new  world  out  of  the  secrets  which 
have  all  along  lain  hidden  in  the  bosom  of  the  hills  and  of  the 
valleys,  for  his  finding  in  the  fulness  of  time  ;  or  if  we  have  not 
the  gift  of  invention,  let  us  at  least  by  sympathy  and  appreciation 
aidy  so  far  as  we  each  may,  the  upward  progress  of  life  on  our 
planet,  standing  in  the  vantage-ground  secured  for  us  by  past 
generations  of  workers,  and  making  of  them  stepping-stones  ever 
upwards  towards  higher  things,  which,  unless  we  forgei,  is  the 
manifest  destiny  of  us  all. 
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Some  Notes  on 
The  Selection  of  Lives  for  Assurance. 


Gentlemen, — Allow  me  in  the  first  place  to  thank  you  most 
sincerely  for  the  honour  which  you  have  conferred  upon  me,  in 
electing  me  President  of  the  Actuarial  Society  for  this  Session. 
A  consideration  of  the  long  list  of  those  who  have  been  my  pre- 
decessors in  the  Chair,  makes  me  all  the  more  sensible  of  the  honour, 
and  it  is  therefore  with  diffidence  though  with  great  pleasure  that 
I  accept  the  post.  While  my  residence  out  of  Edinburgh  will 
prevent  me  from  presiding  at  as  many  ordinary  meetings  of  the 
Society  as  I  should  like,  I  think  I  may  assert  with  confidence, 
that  no  one  takes  a  deeper  interest  in  its  progress.  I  have  been 
a  member  of  it  for  thirty-three  years,  and  have  experienced  the 
varied  benefits  which  a  Society  conducted  as  yours  has  been,  is 
able  to  bestow,  and  to  which  many  here  are  largely  indebted  for 
assistance  in  their  career.  The  main  benefits  to  which  I  refer  are 
(first)  the  stimulating  effect  of  intercourse  with  men  desirous  to 
raise  the  standard  of  our  profession,  founded  as  it  is  on  the 
threefold  basis  of  exact  science,  true  benevolence,  and  honest 
business  principles — a  combined  foundation  which  few  professions 
are  able  to  claim ;  (second)  the  information  and  culture  which  are 
gained  from  the  perusal  and  study  of  the  papers  read  to  the 
Society;  and  (third)  what  is  perhaps  more  valuable  than  either 
of  the  other  two,  and  which  therefore  I  would  more  emphatically 
impress  upon  the  younger  members — the  training  which  is 
obtained  in  preparing  papers  for  a  Society  like  this. 

The  choice  of  a  topic  for  to-night's  address  has  given  me  much 
thought,  but  after  consideration  I  decided  not  to  take  up  any 
subject  bearing  on  Actuarial  Science,  but  rather  to  make  a  few 
remarks  on  one  of  the  Departments  of  practical  work  falling  to 
those  of  us  who  are  connected  with  life  assurance  offices. 

The  work  of  an  assurance  office  may  be  divided  into  six 
principal  sections,  viz. : — 

(1)  Selection  of  lives. 

(2)  Calculation  of  premiums. 
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(3)  Investment  of  the  premiums  and  other  receipts. 

(4)  Office  book-keeping. 

(5)  Valuation  of  the  policies  at  specified  intervals  :  and 

(6)  Payment  of  claims. 

The  other  departments  of  office  work  are  in  a  measure  dependent 
on  some  one  of  those  I  have  mentioned. 

I  propose  to  take  up  the  first  section,  and  to  give  a  few  notes 
on  the  general  rules  to  be  observed  in  selecting  lives  for  assurance. 
Doubtless  to  the  older  members  of  the  Society  my  remarks  will 
appear  to  be  mere  platitudes,  conveying  little  more  than  what  one 
might  call  the  alphabet  of  our  business,  but  many  of  the  younger 
members  who  have  not  become  practically  concerned  in  the 
consideration  of  proposals  for  assurance,  have  not  yet  begun  to 
learn  '  the  alphabet' 

An  assurance  office  by  charging  premiums  based  on  the  mortality 
of  the  population,  should  be  able  without  loss  to  insure  the 
general  population,  provided  all  came  forward.  As  a  matter  of 
fact  however  the  whole  population  does  not  assure.  If  we  have 
only  a  portion  of  the  community  assuring,  that  portion  will, 
speaking  broadly,  consist  of  two  classes ;  on  the  one  hand,  those 
who  honestly  believe  themselves  to  be  good  lives  and  take  out 
policies  either  as  a  provision  against  the  uncertainty  of  life  or  as 
an  investment  of  their  savings;  and  on  the  other,  those  who 
knowing  they  are  bad  lives  hope  to  secure  a  bargain  by  means  of 
an  assurance  policy.  The  health  of  the  former  class  will  fairly 
represent  that  of  the  general  population,  and  their  average 
longevity  will  be  somewhat  similar ;  but  the  deaths  among  the 
latter  will  take  place  at  earlier  dates  than  in  the  general  popula- 
tion :  consequently  without  some  safeguard  against  the  latter  class 
— an  office  would  soon  have  on  its  books  an  undue  proportion  of 
inferior  lives.  This  safeguard  consists  in  the  selection  exercised 
by  the  offices,  which,  though  it  may  not  be  perfect  enough  to 
prevent  all  bad  lives  from  procuring  policies,  limits  the  number 
of  such  fraudulent  assurances  to  a  small  proportion.  In  addition 
to  performing  this  function,  it  has  also  the  advantage  of  weeding 
out  from  the  class  of  proposers  who  honestly  think  themselves 
eligible,  many  who  in  consequence  of  flaws  in  their  constitution  or 
of  their  habits  of  life,  the  effect  of  which  is  unknown  to  the  pro- 
posers themselves,  have  not  the  same  prospect  of  living  out  their 
expectation  as  ordinarily  healthy  persons. 

The  selection  in  favour  of  the  office  thus  not  only  modifies  the 
effect  of  selection  against  it,  but  also  sets  up  oUier  influences 
which  result  in  assured  lives  in  the  aggregate  having  a  greater 
longevity  than  that  of  the  general  population.  This  superiority  is 
very  decided  in  the  years  immediately  following  the  opening  of 
the  policy  and  gradually  becomes  less  marked,  until  in  the  later 
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policy  years  the  mortality  of  assured  lives  becomes  very  W^l(&V't6 
that  of  the  general  population.  \ 

The  following  table  gives  the  proportion  of  deaths  ^P^^P?  ^^ 
assured  males  and  females  respectively  and  among  ma^s^^ei^.^'^ 
females  in  the  general  population — the  basis  of  the  formeVtnSing 
the  experience  of  the  twenty  offices  on  which  the  *  Healthy  Males ' 
and  'Healthy  Females'  tables  of  the  Institute  were  founded  :  and 
that  of  the  latter  the  'English  Life  table,  No.  U.  (males  and 
females).' 


TABLE    I. 

TWENTY  OFFICES'  EXPERIENCE. 

Actual  deaths  among  male  and  female  lives  and  corresponding  expected 
deaths  according  to  English  Life  (No.  IT.)  table. 


; 

Males. 

Females. 

Age 
at 

1 



1 

, 

death. 

;      Actual 

Expected 

Ratio 

Actual 

Exi)ected 

Ratio 

deatlis. 

deaths. 

per  cent. 

67-7 

deaths. 

deaths. 

per  cent. 

15-19 

36 

53-2 

20 

20-2 

99  0 

20-24 

232 

285-7 

81-2 

43 

44-2 

97-3 

25-29 

659 

881-5 

74-8 

107 

86-7 

123-4 

30-34 

1,273 

1,5831 

80-4 

150 

139-9 

107-2 

35-39 

1,772 

2,151-2 

82-4 

196 

190-5 

102-9 

40-44 

1,980 

2,497-1 

79-3 

229 

232-3 

98-6 

45-49 

2.209 

2,597-3 

85-0 

248 

258-9 

95-8 

60-54 

2,271 

2,532-8 

89-7 

272 

311-2 

87-4 

55-59 

2,334 

2,456-4 

95-0 

317 

372-3 

85-1 

60-64 

2,312 

2,450-3 

94-4 

373 

421-6 

88-5 

65-69 

2,040  • 

2,142-4 

95-2 

410 

437-8 

93-7 

70-74 

1,609 

1,6691 

96-4 

400 

403-3 

99-2 

75-79 

1,054 

1,049-4 

100-4 

318 

300-8 

105-7 

80-84 

527 

494-4 

106-6 

147 

169-9 

86-5 

85  and 

199 

185-9 

107  0 

93 

84-1 

110-6 

upwards. 

Total, 

23,029-8 

3,323 

20,507 

89-0 

3,473-7 

95-7 

To  show  the  benefit  of  selection  in  the  early  policy  years  and 
its  gradual  disappearance,  another  table  is  given  of  (1)  the  actual 
deaths  among  healthy  male  lives  from  the  twenty  offices'  experi- 
ence, arranged  under  year  of  assurance;  (2)  the  corresponding 
number  of  deaths  expected  by  the  'English  Life  table,  No.  II. 
(males)';  and  (3)  the  percentage  of  actual  to  expected  deaths. 
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TABLE    11. 


TWENTY  OFFICES'  EXPERIENCE. 

Actual  deaths  among  male  lives  arranged  under  years  of  assurance,  and 
the  expected  deaths,  according  to  the  English  Life,  No.  XL  (males) 
table. 


Year  of 
Assurance. 

0 

Actual  deatlis. 

Expected 
deaths. 

1 
Ratio  per 
cent. 

291 

788-6 

36-9 

1 

892 

1,501-2 

59-4 

2 

1,030 

1,382-9 

74-5 

3 

1,076 

1,293  2 

83*2 

4 

1,110 

1,2140 

91*4 

5 

998 

1,1501 

86-8 

1                6 

995 

1,096-5 

90-7 

7 

947 

1,0.39  8 

911 

8 

884 

980-8 

901 

9 

851 

929-2 

91-6 

10-14 

3,765 

3,933-5 

95-7 

16-19 

2,827 

2,879-7 

98-2 

20-24 

2,014 

2,064-1 

97-6 

25-29 

1,340 

1.353-3 

99  0 

Total, 

19,020 

21,606-9 

88-0 

1 

It  will  be  seen  that  selection  has  at  first  reduced  the  deaths  to 
one-third  of  the  expected — thereafter  varying  from  about  two- 
thirds  to  nine-tenths  of  the  expected,  till  ten  years  of  assur- 
ance have  expired ;  and  that  during  the  remaining  period  under 
review  (twenty  years  more,  or  thirty  years  in  all),  the  actual 
deaths  increase  until  they  closely  approximate  to  the  expected 
deaths. 

The  subsequent  deterioration  among  assured  lives  is  doubtless 
due  to  a  considerable  extent  to  a  third  form  of  selection,  operate 
ing  against  the  office,  by  those  who  withdraw  from  it. 

As  time  goes  on  a  proportion  of  the  lives,  which  being  selected 
are  at  the  start  presumably  of  sound  constitution,  retire  either  by 
surrendering  their  policies  or  allowing  them  to  lapse.  During  the 
interval  some  of  the  lives  will  have  deteriorated,  but  as  these  will 
make  every  effort  in  their  power  to  keep  up  their  policies,  the 
probability  is  that  there  will  be  few,  if  any,  bad  lives  among  those 
who  retire,  and  the  proportion  of  bad  to  good  among  those  who 
remain  on  the  books  will  tend  to  increase. 

The  question  of  selection  by  discontinuance  and  its  effect  on  the 
subsequent  rate  of  mortality  is,  however,  foreign  to  our  subject* 
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What  we  have  to  keep  in  view  is — that  oflSces  are  threatened  with 
an  adverse  selection,  which  they  counteract  by  a  selection  on  their 
own  behalf. 

The  adverse  selection  is  due  mainly  to  what  one  may  call  the 
dishonesty  of  inferior  lives  (in  many  cases  without  consciousness 
of  dishonesty  on  their  part)  who  desire  to  assure  on  the  same 
terms  as  normal  lives.  One  proposer  may  be  aware  that  he  is 
suffering  from  a  disease  which  will  shorten  life.  Another,  with- 
out actual  knowledge  of  disease,  may  feel  symptoms  which  lead 
him  to  suspect  the  soundness  of  his  constitution.  Probably 
such  cases  bear  a  small  proportion  to  the  number  of  proposals 
for  assurance,  but  it  is  certain  that  many  more  would  arise  if  it 
were  not  known  that  offices  take  means  to  safeguard  themselves. 

Before  proceeding  to  explain  the  manner  in  which  the  selection 
by  the  offices  is  exercised,  I  should  like  to  state  shortly  the  extent 
and  limitations  of  the  duty  which  may  in  the  future  devolve  upon 
you  in  the  discharge  of  that  part  of  office  work.  You  are  aware 
that  in  this  country  the  function  of  selecting  lives  for  an  assurance 
office  is  vested  in  Boards  of  Directors.  It  is  the  duty  of  the 
executive  officials  of  the  various  offices  to  obtain  the  information 
necessary  to  assist  the  Directors  in  coming  to  a  decision,  and,  in 
consultation  with  the  principal  Medical  Officer,  to  advise  them  on 
the  subject.  While  the  bulk  of  the  responsibility  rests  with  him, 
in  his  capacity  as  skilled  adviser,  it  is  important  that  the  official 
in  charge  of  the  proposals  (whatever  his  position  may  be),  should 
make  himself  acquainted  with  the  various  points  to  be  kept  in 
view.  In  cases  of  exceptional  difficulty,  he  will  be  wise  to  refrain 
from  forming  a  definite  opinion  until  he  has  consulted  the  skilled 
adviser,  but  in  order  to  prepare  for  such  consultation,  he  should, 
by  careful  study  of  the  papers,  have  brought  into  focus  in  his  own 
mind  all  the  facts  bearing  on  the  eligibility  of  the  life.  Aa 
a  preparation  for  performing  this  function  properly,  it  is  necessary 
that  he  should  acquire  a  sufficient  knowledge  of  medical  life 
assurance  science,  to  enable  him  to  understand  how  the  various 
circumstances  of  family  and  personal  history  affect  prospects  of 
longevity.  It  may  be  too  much  to  expect  from  the  Actuary  a 
thorough  knowledge  of  medical  science,  but  while  there  is  a 
certain  truth  in  the  adage  that '  a  little  learning  is  a  dangerous 
thing,'  yet  if  our  'little  learning '  is  tempered  with  a  full  conscious- 
ness of  its  small  proportions,  we  shall  find  that  little  a  wonderful 
help  in  our  business. 

A  generation  or  two  ago,  the  medical  principles  of  life  assur- 
ance science  could  only  be  learned  from  practical  office  work,  but 
fortunately  for  the  younger  generation  of  the  present  day,  there 
are  several  text-books  on  the  subject.  The  amount  of  the  avail- 
able information  is  receiving  daily  additions  from  the  proceedings 
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of  the  Medical  Officers'  Associations  in  this  country  and  in  America. 
The  proceedings  of  the  assurance  section  of  the  last  meeting  of 
the  British  Medical  Association,  held  in  this  city,  contain  much 
valuable  matter,  a  great  part  of  which  was  contributed  by  members 
of  this  Society ;  nor  must  I  omit  to  mention  the  useful  papers  on 
the  subject  read  before  various  Actuarial  Societies  and  communica- 
tions to  the  Insurance  press. 

The  points  to  be  kept  in  view  in  the  selection  of  lives  for 
assurance  may  be  divided  into  three  main  heads,  viz. : — 

( 1 )  The  habits  and  mode  of  life  of  the  proposer. 

(2)  His  family  history. 

(3)  His  personal  history  and  condition. 

Hahiis  and  male  of  life. — With  reference  to  the  first  point, 
viz. : — Habits  and  mode  of  life — information  is  required  in  order 
that  we  may  as  far  as  possible  prevent  lives  deteriorated  by 
intemperance  from  being  placed  on  our  books.  I  say — as  far  as 
possible ;  for  full  and  reliable  information  as  regards  habits  cannot 
always  be  obtained.  With  a  little  trouble  family  history  can 
generally  be  thoroughly  investigated ;  and  a  good  medical  examiner 
is  able]  in  all  but  a  small  proportion  of  cases  to  exclude  persons 
either  suffering  from  disease  or  whose  organs  have  been  injuriously 
affected  by  past  illnesses ;  but  there  is  often  difficulty  in  getting 
precise  information  about  habits.  It  must  be  kept  in  view  that 
we  wish  to  exclude  not  only  those  who  are  actually  drunkards, 
but  also  those  who,  although  they  are  never  actually  intoxicated, 
take  a  larger  quantity  of  stimulants  than  is  beneficial. 

Our  information  as  to  habits  is  obtained  from  the  statement 
of  the  assured  himself,  from  reports  by  friends  referred  to  by 
him,  and  from  reports  by  the  agent  and  the  medical  examiner. 
At  first  sight,  one  would  say  that  with  such  an  amount  of 
evidence  we  should  be  able  to  detect  all  cases  of  intemperance ; 
but  unfortunately,  without  any  fault  on  the  part  of  the  office, 
a  proportion  is  accepted.  The  friends  to  whom  the  intem- 
perate proposer  refers  may  be  persons  of  a  character  and  mode 
of  life  similar  to  his  own.  The  description  'sober  and  tem- 
perate' is  comparative;  and  there  is  a  vast  difference  between 
the  idea  which  the  words  convey  to  a  total  abstainer  and  to  a 
person  who  is  in  the  habit  of  *  living  freely.'  If  the  proposer  be  a 
*free  liver,'  his  friends  may  also  be,  and  often  are,  'free  livers,'  lo 
that  even  though  his  method  of  life,  if  it  were  made  known^^ould 
cause  the  proposal  to  be  rejected,  very  often  we  find  in  suchWses 
that  the  reports  received  from  the  friends  cast  not  the  slign^est 
doubt  on  the  question  of  sobriety.  \ 

When  the  proposer  is  introduced  by  a  reliable  agent,  who  n\ 
acquainted  with  him,  there  is  generally  little  cause  for  doubt,  at 


I 


Lives  for  Assurance  323 

the  agent's  report  will  bring  out  the  facts.  But  in  a  great  many 
cases  the  agent  is  not  sufficiently  intimate,  and  in  others,  the 
knowledge  that  his  commission  will  depend  on  the  information  he 
gives,  may  induce  him  to  withhold  details  which  he  thinks  of  little 
importance,  but  on  which  a  board  of  directors  would  place  con- 
siderable weight. 

If  the  medical  examiner  is  acquainted  with  the  proposer,  his 
opinion  as  to  habits  may  be  relied  on ;  but  this  applies  mainly 
to  proposals  received  from  country  districts.  As  a  rule,  medical 
men  in  large  towns  are  not  acquainted  with  proposers.  The 
form  of  report  includes  a  question  to  be  answered  by  the  proposer, 
'  Are  you  temperate  % '  and  the  medical  man  is  asked,  if,  in  his 
opinion,  *  the  appearance  of  the  applicant  is  that  of  a  person  who 
is  and  always  has  been  of  temperate  and  regular  habits?'  In 
extreme  cases  true  information  can  be  obtained  by  this  means,  for 
the  medical  examiner  can  generally  detect  symptoms  of  prolonged 
intemperance,  but  as  such  habits  take  a  considerable  time  before 
they  produce  tangible  effects,  the  medical  examiner  naturally 
gives  a  favourable  report  if  the  proposer  is  free  from  such 
signs. 

The  information  obtained  from  the  proposer  himself  is  seldom 
of  any  value.  Most  men  think  themselves  temperate  whatever 
their  habits  may  be,  and  of  the  rest,  some  have  little  hesitation  in 
misleading.  One  meets  some  cases  of  strict  conscientiousness,  but 
these  are  few  in  number.  The  answer  to  the  inquiry,  *  Are  you 
temperate  1  *  if  given  in  the  affirmative,  need  not  carry  conviction. 
Some  offices  insert  queries  in  the  medical  report  to  ascertain  the 
usual  quantity  of  stimulants  the  proposer  is  in  the  habit  of  taking, 
but  even  that  precaution  is  seldom  sufficient,  for  as  a  general  rule 
the  information  given  will  err  on  the  side  most  favourable  to  the 
proposer. 

The  foregoing  will  explain  how  a  proposal  on  a  life  ineligible 
on  account  of  habits  of  intemperance  may  come  to  be  accepted. 
The  papers  may  present  no  difficulty,  and  a  policy  may  be  issued 
to  become  probably  an  early  claim.  Such  cases  cannot  be  guarded 
against.  All  that  lies  in  our  power  is  to  look  carefully  into  all 
proposals  where  a  note  of  warning  is  sounded,  and  when  the  friend 
replies  that  a  proposer  is  not  sober,  or  has  at  one  time  been  intem- 
perate, full  inquiries  should  be  made.  If  detailed  information  bears 
out  that  the  proposer  is  at  the  present  time  drinking  to  excess^ 
the  case  should  be  declined. 

The  question  sometimes  arises  whether  a  life  can  be  accepted 
when  there  has  been  a  solitary  case  of  excess.  The  reports  perhaps 
show  that  the  proposer  has  been  seen  intoxicated  at  a  wedding 
or  some  such  merry-making.  Then  we  have  the  farmer  who  gets 
drunk  occasionally  on  market-days.     Each  case  should  be  decided 
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according  to  the  special  circumstances  after  exhaustive  inquiry. 
One  general  rule  can  be  given — when  in  doubt,  declin& 

Care  is  very  important  when  the  proposer  has  been  at  one  time 
habitually  intemperate,  but  has  reformed.  In  this  case  also  it  is 
impossible  to  lay  down  a  rule,  but  when  the  irregularities  have 
taken  place  in  youth,  and  a  sufficient  interval  has  elapsed  to  render 
a  recurrence  less  likely,  the  proposal  may  probably  be  accepted. 
In  youth  the  organs  have  more  power  of  recuperation  than  in 
later  years,  and  are  not  so  likely  to  be  permanently  affected ;  but 
where  the  intemperance,  though  now  given  up,  extended  to  mature 
years,  the  life  should  be  looked  upon  with  doubt.  The  constitu- 
tion will  probably  have  been  undermined,  and  at  the  same  time 
bad  habits  are  more  likely  to  recur.  I  will  only  venture  to  lay 
down  one  other  general  rule  on  the  subject^  viz. : — That  a  proposal 
where  there  is  a  suspicion  of  intemperance  and  also  intomperance 
in  the  family  history,  should  not  be  accepted. 

Family  history. — We  have  now  to  consider  the  second  main 
element  in  the  selection  of  lives,  viz. : — The  effect  of  the  family 
history  of  the  proposer  on  his  prospects  of  longevity. 

The  model  life  for  an  assurance  office  is  that  of  the  man  sober 
and  temperate  in  his  habits,  with  physique  in  perfect  condition, 
who  has  had  no  serious  illness  since  childhood,  whose  father  and 
mother  are  either  living  or  have  died  of  old  age,  and  whose 
brothers  and  sisters  are  also  living  and  healthy.  As  you  know, 
however,  such  a  conjunction  is  the  exception  and  not  the  rule, 
and  we  have  to  decide  what  course  is  to  be  adoptod  in  the 
numerous  cases  where  the  standard  is  not  reached.  As  a  matter 
of  experience,  when  a  decision  has  to  be  made  as  regards  the 
eligibility  from  the  point  of  view  of  the  family  history,  there  is 
more  room  for  doubt  than  in  the  case  of  habits.  In  the  latter, 
if  the  information  is  on  the  whole  held  to  be  satisfactory,  the  life 
is  eligible ;  if  unsatisfactory,  it  is  ineligible.  There  should  be  no 
question  of  rating  up  when  habits  are  doubtful.  The  various  facts 
connected  with  family  history,  on  the  other  hand,  render  possible 
a  class  between  the  eligible  and  the  ineligible,  and  for  this  inter- 
mediate class  the  amount  of  extra  risk  with  the  corresponding 
extra  premium  has  to  be  assessed  according  to  the  circumstances 
of  the  case.  You  will  thus  see  that  as  we  proceed  the  problem 
becomes  more  complex. 

The  theory  which  causes  us  to  take  into  account  the  facts  of 
family  history  proceeds  on  the  assumption  that  man,  to  a  certain 
extent,  inherits  the  constitution  of  his  ancestors,  and  many  of  the 
maladies  from  which  they  have  suffered.  We  therefore  wish  to 
ascertain  the  conditions  of  health  of  the  immediate  ancestors  of 
the  proposer  and  of  his  brothers  and  sisters  in  order  that  we 
may  obtain  data  for  forecasting  his  prospects  of  longevity.    At 


Lives  for  Assurance  325 

one  time  perhaps  too  much  stress  was  laid  on  the  influence  of 
hereditary  predisposition,  which  we  call  heredity.  Modern  scien- 
tific opinion  tends  to  the  view  that  many  diseases  held  in  former 
days  to  be  hereditary  are  not  so,  and  that  a  past  generation 
exaggerated  the  power  of  the  hereditary  taint.  The  question, 
however,  as  to  the  weight  to  be  placed  on  family  history  is  one 
of  degree  merely,  for  there  is  no  doubt  that  it  is  an  important 
factor  in  selection. 

The  diseases  commonly  met  in  the  family  history  which  are 
most  to  be  feared  on  account  of  their  hereditary  tendency  are  con- 
sumption, insanity,  cancer,  and  gout.  The  statement  that  all  these 
are  hereditary,  however,  can  only  be  accepted  with  some  modifica- 
tion. Take  consumption  as  an  example.  Statistics  show  that 
in  a  period  of  thirty-four  years,  from  1858  to  1892,  the  number 
of  persons  per  million  inhabitants  who  died  of  consumption  in 
England  and  Wales  fell  from  2565  to  1468  per  annum.  Such 
figures  are  calculated  to  shake  our  confidence  in  the  hereditary 
theory;  for  if  the  actual  disease  were  transmitted  from  parent 
to  child  we  should  have  expected  to  find  that  the  number  of 
deaths  would  have  increased  with  the  increase  of  the  population, 
or,  even  if  allowance  be  made  for  improved  conditions  of  life, 
no  great  reduction  could  be  looked  for  in  the  course  of  one 
generation. 

The  view  generally  held  in  the  present  day  is  that  consumption 
does  not  descend  from  parent  to  child,  but  is  contagious ;  that  a 
considerable  proportion  of  the  cases  arise  from  actual  infection; 
and  that  by  taking  steps  to  separate  the  sick  from  the  healthy, 
its  virulence  can  be  still  further  abated.  But  while  we  may  doubt 
the  influence  of  consumption  in  transmitting  the  disease  itself,  it 
is  unwise  to  ignore  it  when  we  find  it  entered  as  a  cause  of  death 
of  some  relative  of  the  assured.  A  consumptive  parent  may  not 
have  transmitted  the  disease,  but  he  has  possibly  transmitted  an 
organisation  which,  if  placed  in  similar  circumstances  and  rendered 
subject  to  similar  causes,  may  produce  the  same  results.  I  have 
extracted  from  an  address  by  Dr.  Payne  to  the  Life  Assurance 
Medical  Oflicers'  Association  an  explanation  of  heredity  in  disease 
which  puts  the  matter  in  a  few  words. 

*  Heredity  in  disease  may  be  of  several  kinds — 

*  First,  There  may  be  a  direct  inheritance  from  either  parent 
of  the  specific  cause  of  disease,  which  might  be  called  parental 
infection.  This  mode  is  the  rule  in  syphilis,  and  may  occur  in 
tubercule,  though  as  regards  the  human  subjects  very  rarely. 

^Second.  There  may  be  an  inheritance  of  some  structural 
abnormality. 

'  Third,  There  may  be  a  transmission,  not  of  actual  disease,  but 
of  some  peculiarity  of  the  tissues — call  it  weakness  or  vulner- 


326  Sonie  Notes  on  the  Selection  of 

ability — which  makes  the  individual  less  able  to  resist  either 
iDJuries  in  general  or  some  special  kind  of  injurious  agent 

'  The  facts  of  heredity  in  disease  may  be  explained  on  any  of 
these  hypotheses.  If  the  last,  which  seems  to  be  the  most  widely 
influential,  be  adopted  for  any  particular  disease,  then  the  proof 
that  this  disease  is  caused  by  any  parasite  or  microbe  entering 
from  without  would  not  destroy  the  evidence  of  hereditary  pre- 
disposition.' 

It  is  probably  the  last — transmission,  not  of  actual  disease,  but 
of  some  peculiarity  of  the  tissues — which  comes  most  prominently 
before  us  in  connection  with  life  assurance.  You  can  therefore 
understand  from  what  has  been  said  that  it  is  important  we 
should  have  full  and  correct  information  as  regards  the  family 
history  of  the  proposer,  \,e.  as  to  age  and  present  health  of  his 
father,  mother,  brothers,  and  sisters,  if  alive,  and  the  age  at  death 
and  causes  of  death  of  those  who  are  dead.  In  some  cases  offices 
go  further,  and  ask  for  similar  information  as  regards  grand- 
parents and  their  cbildren.  One  American  writer  recommends 
strongly  that  the  observation  of  three  generations  should  be  ob- 
tained, and  I  recollect  reading  the  opinion  of  another  who  states 
that  a  fair  estimate  of  the  assured's  lifetime  could  be  obtained 
by  taking  the  ages  of  the  two  parents  and  four  grand-parents 
and  dividing  the  result  by  six !  Unfortunately  it  seldom  happens 
that  we  are  able  readily  to  get  reliable  information  as  to  the 
history  of  the  grand-parents,  and  it  may,  I  think,  be  dispensed 
with,  except  where  several  cases  of  the  same  form  of  disease 
appear  in  the  family,  or  where  the  family  history  gives  us  no 
guidance  in  consequence  of  the  father  and  mother  having  died 
before  middle  life,  from  diseases  to  which  we  would  otherwise 
attach  little  importance. 

The  particulars  of  the  family  history  are  generally  furnished  in 
the  medical  examiner's  report.  It  will  be  your  duty  to  see  that 
it  is  properly  filled  up,  and  to  obtain  any  additional  information 
that  may  be  required.  Many  medical  men  are  satisfied  to  enter  the 
causes  of  death  in  the  family  in  misleading  or  meaningless  terms. 
The  model  form  of  medical  report  adopted  by  the  Life  Assurance 
Medical  Officers'  Associations  contains  the  following  instructions: — 

'  The  Medical  Examiner  is  particularly  requested  to  obtain 
precise  information  as  to  the  cause  of  each  death.  Such 
terms  as  Childbirth,  Dropsy,  Natural  Causes,  Change  of  Life, 
etc.  should  be  avoided.' 

You  can  quite  understand  the  reason  for  objecting  to  these 
terms.  'Childbirth'  may  mean  many  diseases — from  puerperal 
fever  to  consumption  after  childbirth ;  dropsy  is  merely  a 
symptom  of  disease,  and  may  proceed  from  heart  disease,  kidney 
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disease,  or  liver  disease ;  while  '  natural  causes '  gives  no  iluMmC^^ 
tion  whatever  except  that  the  person  did  not  die  a  violent  death. 

With  information  fully  before  you,  you  have  then  to  study  if 
the  life  is  a  normal  one,  or  has  acquired  a  tendency  to  premature 
or  early  death,  and  in  the  latter  case  to  judge  if  he  should  be 
rated  up  or  declined. 

I  propose  to  devote  one  or  two  paragraphs  to  a  few  of  the 
diseases  which,  when  they  appear  in  the  family  history,  should 
influence  your  opinion,  doing  so,  however,  merely  as  an  indication 
of  the  process  to  be  employed.  The  subject  is  too  large  to  be 
treated  to-night,  even  superficially,  in  all  its  branches. 

Phthisis. — The  class  of  disease  in  the  family  history  against  which 
selection  exercises  the  most  potent  influence  is  that  comprising 
phthisis,  consumption,  or  other  tubercular  disease,  contributing  as 
it  does  nearly  thirty  per  cent,  of  the  deaths  in  the  general  popula- 
tion. Though  one  cannot  say  how  much  benefit  assurance  offices 
have  gained  by  selection,  in  avoiding  lives  with  a  tendency  to 
these  diseases,  there  is  no  doubt  it  has  been  very  considerable. 
Mr.  Dovey,  in  a  paper  in  the  Journal  of  the  Institute  of  Actuaries 
{vol.  xxiii.)  gives  a  table  (copy  of  which  follows)  comparing  the 
general  mortality  and  assured  mortality  from  consumption  both  in 
this  country  and  America,  showing  that  the  ten  Scottish  offices 
combined  experienced  a  mortality  from  consumption  of  about  one- 
half  of  that  among  the  population  of  Scotland ;  while  in  the  New 
York  Mutual,  although  the  rate  of  mortality  from  consumption  was 
greater  than  that  of  the  Scottish  offices,  it  amounted  to  less  than 
one-fourth  of  that  in  the  population  of  New  York. 

TABLE    III. 

Annual  nnmber  of  deaths  from  consumption  to  10,000  men  living  at  each 

group  of  ages. 
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10-49 
50-59 
60-69 
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23 
21 
16 
13 
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6 

46 
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31 
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27 
17 

50 
60 
52 
43 
30 
35 
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17 
14 
IS 
30 

70 
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34 
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16 
20 
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87 
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47 
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22 
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The  foregoing  figures  must,  however,  be  taken  with  some  reserva- 
tion. As  I  have  already  explained,  the  child  does  not  so  much 
inherit  disease  as  a  tendency  to  disease ;  and  it  does  not  necessarily 
follow  that,  because  the  deaths  from  consumption  are  less 
numerous,  the  mortality  must  be  more  favourable  in  the  same 
proportion ;  but  even  making  allowance  for  this  consideration, 
there  remains  no  doubt  of  the  superiority  of  assured  lives. 

When  one  or  two  deaths  from  consumption  occur  in  the  family 
history  of  the  proposer,  other  details  may  come  to  be  of  value. 
The  age  of  the  proposer  has  to  be  considered.  It  is  estimated 
that  at  age  40  half,  and  at  age  50  three-fourths  of  the 
danger  is  past.  The  personal  physique  of  the  proposer  is  still 
more  important.  If  the  circumstances  in  which  he  is  brought  up 
have  tended  to  counteract  the  hereditary  liability,  we  are  justified 
in  placing  less  weight  on  the  hereditary  taint  In  corroboration 
of  this  theory  I  may  point  to  the  results  of  an  investigation  made 
in  1895  by  Dr.  E.  J.  Marsh,  the  medical  director  of  the  New 
York  Mutual.  He  compared  a  number  of  deaths  among  policy- 
holders in  that  office  whose  family  history  showed  no  consumption, 
with  an  approximately  similar  number  with  a  record  of  consump- 
tion ;  and  again  sub-divided  both  into  groups  according  to  the 
individual  weight,  viz.:  (1)  those  whose  weight  at  the  age  of  assur- 
ance was  equal  to  or  above,  and  (2)  those  below  the  company's 
standard  average  of  weight ;  in  order  that  he  might  ascertain  if 
general  robustness  had  modified  to  any  extent  the  tendency  to 
consumption.  Weight  is  taken  as  the  test  of  robustness,  I  pre- 
sume, because  it  is  the  only  one  available.  The  following  are 
the  ratios  per  cent,  of  deaths  by  consumption  to  deaths  by  all 
causes  among  the  four  classes. 

TABLE    IV. 

Mutual  of  New   York.      Percentage  of  deaths  from  consumption  among 
selected  number  of  deaths  from  all  causes  (Dr.  £.  J.  Marsh). 


Age. 

At  or  above  average  weight. 

Below  arerage  weight. 

No  Uint. 

With  taint 

No  taint.           With  Uint 

To-29 
80-39 
KM9 

50  and  above 

17-8 
8-5 
4-6 
2  7 

25- 

11-3 
6-7 
3-5 

411 

191 

10-7 

9*3 

48-9 

28-2 

141 

7-3 

As  in  the  last  table,  and  on  the  same  grounds,  the  figures  have 
to  be  taken  with  a  certain  amount  of  limitation,  but  they 
sufficiently  prove  that  lives  with  poor  physique,  whose  family 
history  is  favourable,  are  more  likely  to  die  of  consumption  than 
lives  with  a  hereditary  tendency,  and  a  good  physique. 
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Before  departing  from  the  question  of  the  standard  of  weight, 
I  may  give  the  following  rule  formulated  by  Dr.  Brinton : — *  An 
adult  male  in  good  health,  66  inches  in  height  and  under  40,  ought 
to  weigh  about  140  pounds;  and  for  every  inch  above  and  below 
this  height,  we  may  respectively  add  and  subtract  about  five 
pounds.'  This  fairly  tallies  with  the  Table  of  weight  (including 
clothes),  calculated  by  Dr.  Hutchison  : — 

Height  5  ft.  1         120  lbs. 
„       5  „  6         145    „ 
„       6  „  0         179    „ 

Dr.  Marsh's  investigation  in  other  respects  shows  some  curious 
results : — that  the  group  of  persons  with  a  family  history  of 
consumptive  taint  (1)  in  a  parent;  and  (2)  in  a  brother  or 
sister,  give  aggregate  numbers  of  deaths  from  that  disease  which 
are  nearly  equal :  that  the  number  of  deaths  is  greater  than  in 
either  of  these  classes,  when  (3)  the  parent  and  brother,  or  (4) 
parent  and  sister  died  of  consumption ;  and  that  the  class  subject 
to  the  heaviest  mortality  from  that  disease  consists  of  a  fifth  group, 
in  which  two  or  more  brothers  or  sisters  have  died  of  consump- 
tion. Results  such  as  these  indicate  that  it  is  not  wise  to  form 
an  opinion,  by  placing  the  lives  in  classes  according  to  the  number 
of  deaths  in  the  family  from  consumption,  and  that  we  ought  to 
weigh  all  the  other  surroundings.  For  instance  a  life  aged  40 
with  good  physique,  even  with  two  cases  of  consumption  in  hi» 
family  history,  should  probably  be  looked  upon  more  favourably 
than  a  man  of  30  under  average  weight,  with  only  one. 

Cancer, — Cancer,  the  next  so-called  hereditary  disease  we  shall 
consider,  differs  from  consumption  in  so  far  that  the  hereditary 
effect  which  we  fear  is  an  actual  appearance  of  the  disease  itself: 
whereas  in  the  former,  the  danger  arises  from  an  inherited  weak- 
ness which  may  result  in  maladies  of  a  different  nature. 

The  mortality  from  cancer  among  the  population  has  increased 
to  a  large  extent  during  late  years.  In  the  years  1881  and  1895, 
the  numbers  of  deaths  from  cancer  out  of  each  million  males 
living,  were  respectively  364  and  686.  The  great  increase  during 
the  fourteen  years,  may  partly  arise  from  greater  accuracy  of 
diagnosis,  but  probably  the  main  cause  lies  in  the  theory  advanced 
by  some  medical  men,  that  the  decreased  mortality  from  phthisis 
and  acute  inflammatory  diseases  which  generally  prove  fatal  in 
early  or  middle  life,  has  resulted  in  a  larger  number  of  weak 
organisations  surviving,  many  of  whom  fall  a  prey  to  cancer — 
essentially  a  disease  of  later  life.  No  adequate  statistics  bearing 
on  the  hereditary  effects  of  cancer  are  available,  and  we  are  there- 
fore in  the  dark  as  to  the  weight  to  be  given  to  it  when  it  appears 
in  family  history. 

The  consideration  I  have  just  mentioned  may,  however,  be  kept 
in  view,  when  assessing  cancerous  risks.     As  it  appears  at  a 
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more  advanced  age,  the  office  need  not  fear  the  serious  loss  which 
may  result  from  consumptive  cases.  The  following  set  of  rules 
are  given  by  Dr.  Payne  in  a  paper  on  the  subject,  read  before  the 
Life  Assurance  Medical  Officers'  Association  : — 

'Male  Lives. — One  death  from  cancer  may  be  neglected,  but 
two  such  require  an  addition.  A  case  calling  for  rejection  on 
this  ground  would  hardly  occur.' 

*  Female  Lives. — In  a  whole-of-life  policy,  the  death  of  even  one 
relative  from  cancer  must  be  taken  into  account  The  death  of 
the  mother  requires  a  special  addition.  If  one  other  female 
relative  has  died  from  the  same  disease,  the  risk  is  serious  and  in 
some  cases  even  prohibitive.' 

Insanity. — The  method  in  which  a  case  should  be  treated,  when 
insanity  occurs  in  the  family  history,  is  a  matter  of  some  difficulty. 
On  the  one  hand  the  disease  is  undoubtedly  hereditary,  but,  on 
the  other,  its  effect  on  the  duration  of  life  is  not  so  marked  as  in 
the  majority  of  other  diseases.  It  may  be  sufficient  if  without 
going  further  into  the  question,  I  quote  the  opinion  of  Dr.  Pollock 
and  Mr.  Chisholm  from  the  Medical  Hand-hook  of  Life  Assurance : — 

'  That  the  issue  of  one  insane  person  might  be  accepted  if  35 
to  40  and  without  any  nervous  affliction. 

'  If  his  brothers  and  sisters  have  been  affected,  the  case  is  more 
doubtful,  but  perhaps  a  suitable  addition  to  the  premium  might 
compensate  the  risk.' 

Personal  history, — The  third  of  the  main  headings  on  which 
selection  is  based,  viz. :  the  personal  history — that  is,  the  history 
of  the  past  ailments  and  present  condition  of  the  proposer — is 
undoubtedly  the  most  important  of  the  three  ;  but  I  have  already 
taken  up  so  much  of  your  time,  that  I  cannot  go  into  it  as  fully 
either  as  I  should  like,  or  as  the  matter  deserves. 

The  medical  examination  by  which  we  are  informed  as  to  the 
past  personal  history  of  the  assured  and  his  present  physical  con- 
dition, is  the  most  powerful  part  of  the  machinery  of  selection. 
In  the  first  place,  it  enables  us  to  eliminate  all  lives  except  those 
which  are  in  thoroughly  good  condition,  with  the  reasonable  pro- 
spect that  for  the  first  year  or  two  the  number  of  early  deaths 
will  be  comparatively  small  in  number.  Its  effect  on  the 
mortality  rate  continues  for  a  long  period  (although  not  to  so 
great  an  extent  as  at  first),  by  reducing  the  number  of  deaths  from 
those  classes  of  disease  where  medical  examination  can  observe 
premonitory  symptoms,  or  detect  weakness  in  the  organs  which 
are  liable  to  such  diseases. 

An  idea  as  to  the  effect  of  selection  following  medical  examination 
may  be  gathered  from  the  figures  in  the  following  table,  based 
upon  the  deaths  in  the  twenty  offices'  experience,  which  I  extract 
from  the  paper  by  Mr.  Dovey,  to  which  I  have  already  referred. 
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I  would  direct  your  special  attention  to  the  above  table  as  it 
shows  very  distinctly  the  lines  on  which  medical  selection  comes 
to  the  aid  of  assurance  offices.  Medical  examination  enables  us 
to  find  out  if  the  heart,  lungs,  or  kidneys  have  already  begun  to 
show  signs  of  disease  or  contain  abnormalities  which  would 
render  them  susceptible.  It  cannot  prevent  a  malady  super- 
vening in  the  future,  but  it  can  detect  cases  where  these  organs 
are  likely  to  be  affected.  The  result  is  seen  in  the  first  four 
columns  where,  taking  the  first  line,  deaths  from  disease  of 
the  heart,  lungs,  and  kidneys  vary  from  about  one-tenth  to  one- 
third  of  the  expected  rate.  These  small  ratios,  as  might  be 
elq)ected,  are  not  kept  up  in  future  years,  but  in  all  the  policy 
years  included  in  the  table  a  marked  improvement  over  the 
expected  mortality  is  shown.  On  the  other  hand,  medical 
examination  cannot  so  thoroughly  detect  latent  mischief  in  the 
brain  or  digestive  organs.  It  can  only  enable  us  partially  to 
eliminate  cases  where  these  organs  are  unhealthy  at  the  time  of 
assurance.  A  proposer  with  diseased  heart  or  kidneys  is  not 
likely  to  be  successful  in  deceiving  the  medical  examiner,  but  one 
with  an  internal  tumour,  or  whose  nervous  system  is  seriously  out 
of  order,  might  hope  to  pass  the  ordeal.  This  is  seen  in  the  table 
where  in  the  first  two  lines  mortality  from  diseases  of  the  brain  or 
digestive  organs  is  light  as  compared  with  the  expected  mortality, 
but  is  much  heavier  than  in  the  previous  four  classes.  In  the 
third  policy  year  the  actual  deaths  approximate  to  the  expected 
and  thereafter  exceed  them.  The  heavy  mortality  in  the  latter 
half  of  the  table  is  partly  accounted  for  by  the  fact  that  a  large 
proportion  of  assured  lives  is  drawn  from  the  professional  and 
mercantile  classes,  which  are  susceptible  to  ailments  of  the  brain 
and  digestive  organs — especially  the  former. 

Your  principal  duty  in  considering  that  portion  of  the  medical 
report  which  gives  information  as  to  the  present  physical  con- 
dition will  consist  in  judging  if  and  to  what  extent  the  life 
varies  from  the  normal  standard;  but  in  most  cases  of  abnor- 
mality it  would  be  well  that  you  should  suspend  your  judgment 
until  you  have  obtained  the  opinion  of  the  principal  medical 
officer.  The  method  of  treating  the  past  personal  history,  how- 
ever, opens  up  a  wide  field  suitable  for  your  study.  It  contains 
such  problems  as — the  course  to  be  pursued  if  the  life  is  unvacci- 
nated ;  what  extra  is  to  be  imposed  for  gout ;  under  what  circum- 
stances a  life  may  be  accepted  who  has  suffered  from  rheumatism, 
or  syphilis,  or  blood-spitting,  or  appendicitis,  or  discharge  from 
the  ear,  or  epilepsy ;  what  extra  premiums  are  to  be  imposed  for 
hazardous  and  unhealthy  occupations,  or  for  foreign  residence ;  and 
the  still  larger  question  as  to  the  terms  on  which  female  lives 
should  be  accepted. 
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As  examples  of  a  method  of  dealing  with  such  problems  I  select 
two,  viz.  those  applicable  to  proposers  who  have  suffered  from 
gout  and  syphilis,  giving  in  the  former  case  the  opinion  of  Dr. 
Marsh  of  the  Mutual  of  New  York,  and  in  the  latter  that  of 
Dr.  P.  H.  Maclaren  of  Edinburgh. 

Govir, — '  In  every  case,  the  presumption  is  against  the  acceptance 
of  an  applicant  who  has  had  gout,  and  the  case  must  be  proved 
to  be  suitable  for  an  exception,  after  more  than  ordinary  scrutiny 
and  investigation.  The  cases  which  might  form  such  exceptions 
cannot  be  defined,  and  each  must  be  individually  decided  by  the 
responsible  Medical  Adviser  of  the  Company,  but  I  think  they 
should  be  limited  to  the  following : — 

'  1.  There  should  be  an  entire  absence  of  hereditary  tendency. 

'  2.  The  first  attack  of  gout  shall  not  have  appeared  before 
30  years  of  age. 

'  3.  The  attacks  shall  have  been  very  few  in  number  and  slight 
in  character,  and  several  years  shall  have  elapsed  since 
the  last  attack. 

'4.  That  the  person  shall  not  have  had  gravel,  frequent  uric 
acid  deposits  in  the  urine,  or  symptoms  of  lithaemia. 

*■  5.  The  habits  must  be  abstemious,  both  in  eating  and  drinking, 
and  the  applicant  must  have  given  evidence  that  he 
appreciates  the  necessity  for  this  course  of  life.' 

Syphilis. — '  If  a  man  has  been  properly  treated,  provided  he  is 
of  good  constitution  and  habits,  the  probabilities  are  that  no 
complications  will  arise,  and  the  expectation  would  be  that  he 
would  go  through  life  with  scarcely  any  more  appraciable  risk 
than  one  who  never  has  had  the  disease.  If  the  applicant  has 
not  undergone  a  sufficient  course  of  treatment,  and  applies  for 
insurance  before  the  expiration  of  six  years,  the  period  at  which 
the  disease  normally  terminates,  and  yet  is  not  suffering  from  any 
tertiary  manifestations,  and  is  otherwise  satisfactory,  the  chances 
are  that  he  may  escape  the  malign  form,  but  1 0  per  cent,  extra 
should  be  charged  until  the  expiration  of  six  years,  and  the  case 
then  reconsidered.  When  tertiary  symptoms  have  developed  the 
case  should  be  absolutely  declined.  There  is  a  tendency  to  recur, 
and  such  victims  rarely  live  beyond  a  term  of  ten  years,  and 
often  much  less  when  palliative  treatment  is  not  carried  out.' 


I  have  hitherto  confined  myself  to  the  case  where  there  is 
a  flaw  in  only  one  of  the  two  elements  of  family  and  personal 
history,  but  you  will  meet  cases  where  there  are  flaws  in  both, 
and  such  a  condition  renders  the  matter  still  more  complicated. 
There  is  a  good  deal  of  common  sense  in  the  rule  that  when,  the 
life  shows  a  combination  of  inferior  family  and  personal  history  it 
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shoald  be  rejected,  unless  the  Haws  are  so  uuimportant  as  singly 
to  require  no  addition  to  the  premium ;  but  like  other"^  rules  it 
has  its  exceptions,  and  you  have  to  treat  each  case  on  its  own 
merits. 

There  are  other  points,  such  as  the  surroundings  of  the  life, 
the  object  of  the  assurance,  the  amount  of  it  as  compared  with  the 
position  of  the  proposer,  etc.,  which  should  be  taken  into  account 
when  forming  your  judgment; — but  time  prevents  me  from 
enlarging  on  them.  I  have  been  able  to  investigate  only  a  few 
of  the  considerations  which  should  influence  you.  I  think,  how- 
ever, enough  has  been  said  to  show  that  a  proper  study  of  the 
subject,  in  addition  to  furnishing  knowledge  useful  to  you  in  your 
business,  is  calculated  to  provide  an  excellent  training  for  the 
mind.  The  principles  cannot  be  learned  by  rule  or  by  memory, 
and  in  order  to  master  them  you  will  require  the  exercise  of  sound 
judgment  and  a  fine  balancing  of  conflicting  elements.  It  would 
not  be  amiss  if  the  subject  were  generally  recognised  as  part  of 
the  study  of  an  actuary,  for  it  is  undoubtedly  one  of  those  he  most 
requires  to  fit  him  for  the  duties  he  is  called  upon  to  perform.  The 
profession  of  an  actuary  is  a  many-sided  one,  and  to  be  thoroughly 
equipped  a  very  varied  knowledge  is  necessary.  We  all  acknow- 
ledge that  a  thorough  acquaintance  with  mathematics  is  his  first 
requisite,  and,  in  view  of  the  enormous  monetary  responsibility 
cast  upon  him,  that  his  training  cannot  be  complete  without  a 
knowledge  of  finance,  comprising  as  it  does  a  study  of  political 
economy  of  our  own  and  foreign  governments,  of  the  course  of 
trade,  and  •f  the  influences  which  aflV.ct  commerce  and  the  great 
industries  of  the  world.  Lastly,  as  I  have  tried  to  show  you,  you 
must  add  to  these  an  intimate  acquaintance  with  the  human 
body  and  of  the  elements  that  make  for  the  health  and  happiness 
of  man. 
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On  the  Mortality  in  certain  Hazardous  or 
Unhealthy  Occnpations,  as  shown  by  the 
Official  Statistics. 

By  James  J.  M'Lauchlan,  F.F.A.,  SECRETiRY  of  the  Scottish 

Equitable  Life  Assurance  Society. 

(Read  before  the  Actuarial  Society,  Sth  Decemher  1898.) 

The  Supplement  to  the  fifty-6fth  annual  report  of  the  Registrar- 
General  for  England,  issued  early  in  1898,  contains  a  mass  of 
statistical  material  bearing  on  the  mortality  among  persons 
engaged  in  various  occupations,  much  more  important  and 
complete  than  any  previously  available.  The  principal  object 
of  the  following  Paper,  is  to  examine  the  information  therein 
contained  bearing  on  the  mortality  in  certain  hazardous  or 
unhealthy  occupations,  with  a  view  to  obtaining  some  guidance  in 
fixing  the  extra  premiums  which  should  be  charged  for  insurances 
on  the  lives  of  persons  engaged  in  these  occupations.  In  some 
cases,  the  information  obtained  from  the  Supplement  to  the  fifty- 
fifth  report  has  been  supplemented  from  other  official  sources. 

For  the  purpose  of  comparing  the  mortality  of  persons  in 
different  occupations.  Dr.  Tatham,  the  Superintendent  of  Statistics 
at  the  General  Register  Office,  has,  following  his  predecessor, 
Dr.  Ogle,  made  use  of  the  method  of  'comparative  mortality 
figures.'  Dr.  Tatham  finds  that,  on  the  average  of  the  three 
years  1890,  1891,  and  1892,  1000  deaths  occurred  annually 
among  61,215  men  between  25  and  65  years  of  age.  Of  these 
there  were 

22,586  in  the  age  group  25 — 35  years 
17,418        „         „  35—45     „ 

12,885        „         „  45—55     „ 

8,326        „         „  55—65     „ 

By  applying  to  these  four  numbers  the  corresponding  rates  of 
mortality  for  any  occupation,  the  number  of  deaths  is  ascertained 
which  would  occur  among  61,215  men  engaged  in  that  occupation, 
but  with  the  same  age  constitution  as  that  of  the  general  population. 
The  number  thus  obtained  is  the  comparative  mortality  figure  for 
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that  occupation,  on  the  basis  of  the  statistics  for  1890-92.  Thus 
the  comparative  mortality  figure  of  fishermen  is  845,  and  indicates 
with  approximate  accuracy  the  mortality  prevailing  in  that 
occupation,  as  compared  with  the  general  male  mortality,  which 
is  represented  by  1000. 

It  will  be  seen  that  these  comparative  mortality  figures  are 
biised  entirely  on  the  statistics  of  lives  between  the  ages  of  25 
and  65.  In  regard  to  this  point.  Dr.  Tatham  states  as  follows : — 
Dr.  Farr  in  his  Supplement  to  the  thirty-fifth  report,  indicated 
the  period  of  life  between  25  and  65  years  of  age,  as  that  in 
which  "the  infiuence  of  profession  is  most  felt."  Ten  years 
later.  Dr.  Ogle  adopted  the  same  view,  supporting  it  by  the 
argument  that  "  in  the  earlier  age- periods  the  effect  of  occupation 
is  not  as  yet  fully  developed;  and  the  last  age-period,  65  years 
of  age  and  upwards,  is  that  which  is  more  especially  affected  by 
the  retirement  from  the  industry,  of  such  men  as  have  become 
too  weakly  to  follow  it.''  My  own  recent  inquiries  having  tended 
to  confirm  the  opinions  expressed  on  this  subject  by  my  prede- 
cessors, I  have,  in  the  present  volume,  retained  the  same  interval, 
namely,  that  between  25  and  65  years  of  age,  as  marking  the 
period  of  life  during  which  the  effects  of  occupation  are  most 
conspicuous.' 

Following  the  course  adopted  by  Dr.  Tatham,  I  have,  in  this 
Paper,  dealt  only  with  the  statistics  of  lives  between  25  and  65 
years  of  age.  In  explanation  of  Dr.  Ogle's  reason  for  excluding 
the  statistics  of  lives  above  age  65,  I  may  state  that  in  the 
classification  according  to  occupations  made  at  the  last  census, 
persons  retired  from  business  were,  with  a  few  exceptions,  not 
classed  under  their  former  occupations,  but  under  a  special 
heading,  'retired  from  business';  and  the  same  principle  has  of 
course  been  followed  in  preparing  the  tables  of  deaths  in  various 
occupations  contained  in  the  Supplement  to  the  fifty-fifth  report 
The  advantage  of  classing  under  each  occupation,  both  those  who 
are  actively  engaged  in  it  and  those  who  have  retired  from  it,  (as 
was  done  previous  to  the  census  of  1881)  is,  that  we  thereby 
retain  under  observation  the  numerous  cases  of  men  who,  without 
actually  dying  in  harness,  break  down  in  health,  and  have  to 
retire  from  active  wort  To  exclude  the  retired,  is  in  fact  to 
exclude  a  body  of  men,  which  is  certain  to  contain  a  large 
proportion  of  men  in  broken-down  health ;  and  has  the  effect  of 
underrating  the  mortality  in  .the  class  under  examination.  The 
retired  are,  of  course,  much  more  numerous  at  ages  above  65  ;  and 
their  exclusion  has,  at  these  ages,  a  greater  disturbing  effect  on 
the  rate  of  mortality. 

Dr.  Tatham  has,  as  stated  above,  calculated  his  comparative 
mortality  figures  with  reference  to  the  mortality  among  all  males 
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as  a  standard :  but  in  examining  the  mortality  of  a  particular 
occupation,  he  generally  compares  it  with  the  mortality  among 
occupied  males.  The  class  of  all  males  includes  lunatics,  prisoners, 
paupers,  and  persons  physically  unfit  for  employment,  and  I  have 
followed  Dr.  Tatham  in  taking  as  my  principal  standard  of 
comparison  the  mortality  among  occupied  males. 

A  serious  difficulty  which  occurs  in  comparing  the  death- 
rates  of  different  occupations,  is  referred  to  in  the  following 
extract  from  Dr.  Ogle's  letter  in  the  Supplement  to  the  forty- 
fifth  report  of  the  Registrar- General.  He  says: — *  There  are 
'  many  trades  and  occupations  which  require  a  considerable 
'  standard  of  muscular  strength   and   vigour  to   be  maintained 

*  by  those  who  follow  them,  such  occupations  for  instance  as 
'  those  of  a  blacksmith,  of  a  miner  and  the  like;  and  so  soon 
'  as,  from  any  cause,  the  health  and  strength  of  a  man  fall  below 
'  this  standard,  he  must  of  necessity  give  up  the  occupation,  and 

*  either  take  to  some  lighter  kind  of  labour  or,  if  his  health  be 

*  too  much  impaired  for  this,  retire  altogether  from  work.  .  .  . 
'  The  weaker  individuals  and  those  whose  health  is  failing  them, 
'  are  thus  being  constantly  drafted  out  of  each  industrial  occupation, 
'  and  especially  out  of  those  which  require  much  vigour,  and  the 

*  consequence  is  that  the  death-rates  in  these  latter  occupations 

*  are  unfairly  lowered  as  compared  with  the  death-rates  in 
'  occupations  of  an  easier  character.'  Again  Dr.  Ogle  says : — 
'  Another  very  serious  fiaw  in  these  death-rates,  when  taken  as 
'  measures  of  the  relative  healthiness  of  different  industries,  is  due 
'  to  the  fact  that  these  several  industries  do  not  start  on  equal 

*  terms  as  regards  the  vitality  of  those  who  follow  them.  A 
'  weakling  will  hardly  adopt  the  trade  of  a  blacksmith,  a  miner, 

*  or  a  railway  navvy,  but  will  preferentially  take  to  some  lighter 

*  occupation  such  as  that  of  a  tailor,  or  weaver,  or  a  shopman. 
'  This  defect  in  the  death-rates  as  measures  of  comparative 
'  healthiness  of  occupations,  tells  in  the  same  direction  as  the 

*  defect  previously  noticed  :  it  gives  an  unfair  advantage  to  such 

*  industries  as  demand  much  strength  or  activity  in  those  who 

*  follow  them.     Such  industries  are  in  fact  carried  on  by  a  body 

*  of  comparatively  picked  men,  stronger  at  the  beginning,  and 
'  maintained  at  a  high  level  by  the  continual  drafting  out  of  those 

*  whose  strength  falls  below  the  mark.' 

In  order  to  obtain,  if  possible,  some  light  on  this  point,  I  have 
made  a  classification  of  all  the  occupations  given  in  Dr.  Tatham's 
Table  I.,  according  to  the  nature  of  the  occupation.  Mr.  A.  G. 
Finlaison,  late  actuary  of  the  national  debt,  in  his  report  on  the 
sickness  and  mortality  in  Friendly  Societies,  1853,  divided  the 
occupations  dealt  with  by  him,  with  certain  exceptions,  into  four 
classes,  according  to  the  nature  of  the  labour  required,  and  the 
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conditions  under  which  it  is  carried  on;  namely,  as  involving 
(1)  light  labour  without  exposure  to  the  weather;  (2)  light  labour 
with  exposure  to  the  weather ;  (3)  heavy  labour  without  exposure 
to  the  weather ;  or  (4)  heavy  labour  with  exposure  to  the  weather. 
Distributing  the  occupations  in  this  way  (see  Appendix  A),  we 
may  be  expected  to  obtain  the  means  of  comparing  the  rate  of 
mortality  in  any  occupation  requiring  a  high  standard  of  health 
and  strength  in  those  who  follow  it,  with  the  rate  prevailing  in 
the  whole  class  of  occupations  pursued  under  the  same  conditions, 
and  thus  to  some  extent  of  eliminating  the  source  of  error  pointed 
out  by  Dr.  Ogle  in  the  passage  given  above. 

In  addition  to  the  comparisons  mentioned  above^  I  have  shown, 
in  the  case  of  each  occupation,  how  the  mortality  compares  with 
that  of  the  Institute  H*^'  Table. 

The  following  Table  1  shows  the  death-rates  among  occupied 
males  referred  to  above,  alongside  of  the  corresponding  rates 
according  to  the  Institute  H*^'  Table.  These  rates  are  the  central 
death-rates  for  each  group  of  ages;  and  the  word  death-rate  is  used 
throughout  this  paper,  as  meaning  the  central  death-rate. 


Table    1. — Death-rates^  1890-91-92,  compared  with   the  rates 

according  to  the  Institute  H^  Table. 


Ages. 


25-35 
35-45 
45-55 
55-65 


O/cnpied 

Males. 

1 

Males  occupied  in 

light  labour. 

Without 

With 

1 

1 

exposure 
to  weather. 

exposure 
to  weather. 

7-29 

7-29            6-46 

12-43 

12-32           11-30     I 

20-66 

20-65 

17-86     1 

36-66 

37-41 

31-65 

Males  occupied  in 
heavy  labour. 


Without 

exposure 

to  weather. 


With 

exposure 

to  weather. 


Institute 
Table. 


7-55 
1017 
16-72 
29*41 


The  Supplement  to  the  fifty-fifth  annual  report  of  the  Registrar- 
General  was  preceded  by  three  similar  supplements.  In  tbe 
supplements  to  the  twenty-fifth  and  thirty-fifth  reports,  are  given 
tables  of  the  deaths  at  various  ages,  of  males  engaged  in  different 
occupations  in  the  years  1860-61,  and  1871  respectively;  while  a 
table  of  the  deaths  in  1851  is  given  in  the  fourteenth  annual 
report  of  the  Kegistrar- General.  These  tables,  taken  together 
with  the  Occupation  Tables  given  in  the  volumes  containing  the 
results  of  the  English  censuses  of  1851,  1861,  and  1871,  afford 
the  means  of  ascertaining  the  mortality  of  persons  following 
various  occupations  in  these  years,  and  comparing  it  with  any 
standard  that  may  be  desired.     The  Supplement  to  the  forty-fifth 
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report  containa  tables  of  the' deaths,  at  -various  ages,  of  males 
engaged  in  different  occupations,  in  the  years  1S80-81>82;  the 
corresponding  years  of  life,  taken  as  equal  to  the  number  of  males 
esumerated  at  the  census  of  1881  multiplied  by  3,  and  the 
mortality  per  1000.  In  the  case  of  certain  occupations,  I  hare, 
making  use  of  these  materials,  calculated  the  actual  rate  of  mor- 
tality between  the  ages  of  25  and  66,  in  the  years  mentioned 
above,  and  shown  how  it  compares  with  the  expected  rate  according 
to  the  Institute  H"  Table. 

A  very  important  and  valuable  feature  in  the  tables  of  deaths 
in  different  occupations  now  given  by  the  Registrar- General,  is 
that  all  the  deaths  are  classified,  not  aa  formerly  according  to  age 
only,  but  also  according  to  cause ;  and  in  the  case  of  each  occupa- 
tion, comparative  mortality  figurea  are  giveu  for  the  various  causes 
of  death,  showing  the  number  of  deaths  that  would  occur  from 
each  cause  among  61,216  men  in  that  occupation,  but  with  the 
same  ago  constitution  as  the  general  male  population.  For 
instance,  in  the  case  of  fishermen  the  comparative  mortality  figure 
for  phthisis  is  114.  The  comparative  mortality  figure  for  all 
causes  being  845,  we  learn  that  out  of  every  845  deaths  among 
fishermen  1 H  are  from  phthisis.  Again,  the  comparative  mortality 
figure  for  phthisis  in  the  case  of  all  males  is  192,  so  that  the 
mortality  of  fishermen  from  phthisis  ie  to  that  of  the  general 
mate  population,  in  tbe  proportion  of  114  to  192. 

In  the  case  of  each  occupation,  I  have  shown  how  the  death- 
rates  from  the  various  causes  compare  with  the  corresponding  rates 
among  occupied  males. 

The  information  contained  in  Mr.  Whittall's  interesting  paper 
'  On  the  rates  of  Fatal  Accident  in  various  Occupations '  has  enabled 
me  to  give,  in  the  case  of  certain  occupations,  the  death-rate  from 
accident,  calculated  from  the  deaths  of  1ST0-7I-72  and  the  popula- 
tion as  enumerated  in  1871. 


The  principal  causes  which  render  occupations  in  this  country 
hazardous  or  unhealthy  are  the  following,  namely — ( 1 )  exceptional 
risk  of  accident ;  (2)  the  inhalation  of  dust-laden  air ;  (3)  exposure 
to  the  risk  of  lead- poison ing ;  and  (4)  the  temptation  to  alcoholic 
excess.  In  selecting  the  occupations  to  be  dealt  with,  I  have 
confined  myself  as  much  as  possible  to  clearly  defined  occupations, 
where  the  number  of  persons  engaged  is  sufficient  to  give  confidence 
in  the  results  obtained. 
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The  following  Table  2  contains  the  names  of  the  occupations 
with  which  I  propose  to  deal  under  this  head.  Opposite  each  is  given 
the  general  comparatiTe  mortality  figure  and  the  corresponding 
figures  for  some  of  the  principal  causes  of  death,  as  obtained  by 
Dr.  Tatham  from  the  mortality  of  the  years  1890-92.  It  will  be 
seen  that  the  occupations  vary  very  much  as  regards  healthiness ; 
fishermen,  railway  employees,  and  the  general  body  of  miners  show 
a  light  mortality,  whereas  merchant  seamen,  slaters,  and  manu- 
facturing chemists  show  a  heavy  mortality. 

In  every  case,  of  course,  the  comparative  mortality  figure  under 
the  head  of  accident  is  in  excess  of  that  for  occupied  males,  being 
highest  in  the  case  of  coal  miners  in  Monmouthshire  and  South 
Wales. 


Table  2. — Occupations  involving  exceptional  I'isk  of  Accident, 
Comparative  Mortality  Figures,  1890-91-92. 


Occnpation. 

• 

i 

1 

• 
• 

•a 

1         "7^ 

£ 

i  z  >* 

S^& 

■*?« 

t) 

< 
953 

<»^ 

Cc 

22: 

< 

1 

Occupied  Males 

185 

82 

126 

221 

1 

56 

Seaman,  etc.,  Merchant  Service 

1352 

228 

117 

197 

225 

202 

Finberman        .... 

845 

114 

86 

128 

123 

148 

Railway  £ogine  Driver,  Stoker, 

etc 

810 

76 

114 

139 

156 

79 

Railway  Guard,  Porter,  Points- 

man      

825 

147 

66 

100 

156 

137 

Coal  Miner       .        .        . 

925 

97 

67 

120 

269 

141 

Do.       (Monmouthshire  and 

South  Wales) 

1145 

107 

68 

132 

345 

243 

Ironstone  Miner 

774 

90 

62 

84 

204 

86 

Slater,  Tiler     .... 

1322 

255 

80 

179 

315 

133 

Manufacturing  Chemist  . 

1392 

162 

98 

168 

502 

98 
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The  following  Table  3  ia  modelled  on  tables  given  by  Dr.  Tatham, 
ftud  siiows  for  the  same  occupations,  the  mortality  from  all  cansea 
and  from  15  specified  causes,  as  compared  with  that  among  all 
occupied  males,  the  mortality  of  the  latter  being  taken  as  100  in 
each  case. 


Table  3. — Occupations  involving  exceptional  risk  of  AccidetU. 
Morlaiity  from  the  various  causes,  1890-91-92,  compared 
with  that  amoTig  Occupied  Males. 


Cauwof'lcith. 


All  causes 
Influenza 
Alcoholism 
Rheumatic  Fevi 
Oout 

Phthuis  . 

I>iabete8 

Diseases  of  nervous  ayiteni 

Disesses     o(     circulatory 

Diseases    of     respiratory 

iyit«ni 
Diseases  of  the  Liver 
Other  diseases  of  digest iv« 

system 
Diseases  of  urinary  system 
Accident    (including 

Plnmbism)   . 
Suicide     .... 
AU  other  caoses 


i                      =        -E      1     *IS^ 

„ 

wjril 

1 
J 

i 

100   142     gS     80     87     B7   120 

SI 

^ 

14ti 

liXl    70    l>7  124    97  lOd  152 

161 

97  no 

ItH  162    03     IA    3A    31     54 

31 

123    54 

liW    57     ",     loo    8G  100  143 
loo    06      0    SO  lliO      0      0 

7!   171 IIM 

U  250        0 

lOO    3e  103    05    98    82     Cfl 

89  143    23 

00    23    fl2    41     79    52     58 

49  13S    88 

00    2B    B7  300    7      67    59 

57  139  100 

00  m  105  139    80    82    83 

-6    9S  120 

00    ofl    02     10    79    95  m 

67  U3  133 

00  102    Sfl    71     71     32  15fl !  32    43  227 

100 ,  144     89    74     67    03    59    74    9*1    85 

100' IIS      S  111     64     9.1  107 

68    68    fil 

100  13S     (iS    83    80     IA  lO") 

70  2O0     27 

100  354   260   138,2401247   423 

151  2S.M74 

100   100     86     21     571   64     .16     fl.1   107     93, 

100   183    105     71      74     Q8     !i4 

91 

m 

150; 

The  following  Table  4  shows  the  death-rate  from  accident  in 
these  occnpations  at  different  ages,  compared  with  that  among 
occupied  males.  I  have,  in  the  case  of  this  table,  given  the  death- 
rate  in  the  age-period  '  65  and  upwards,'  as,  in  the  case  of  deaths 
from  accident,  the  error  introduced  by  excluding  the  '  retired ' 
does  not  exist.  It  will  be  observed  that  there  ia  in  most  cases  a 
marked  increase  in  the  mortality  from  accideat  at  the  higher 
Bgei. 
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Table  4. — Occupatioju  involving  exceptional  risk  of  Accident. 
MortalUy  from,  aecidtnt  compared  with  mortality  among 
Occupied  Males. 


— 

oecnpM  miK*.    " 

A... 

OJ 

A«M. 

»5   '    «   U 

(5  ; 

is. 

Si. 

V<.       U.       1^ 

84. 

to. 

W«jl, 

S«>inui,  etc..  Merchant 

■        •       ; 

Service       . 

2-71 

3-59  3  M  3-46 

3iM 

41(1 

457 

M9 

M4 

IS5 

Railway  Engine  Driver, 

i                1 

i-ir 

l-Ol  1-31  2-20 

II 

174 

120  120 

111,'! 

0 

Railway  flnard.  Porter, 

1            ; 

l-JK 

1-78  2-33  391 

S30 

■•S!t 

311   212 

'>T(l 

24S 

Coal  Miner    .        .        . 

l-« 

211291  3-07 

413 

"7K 

250  265 

■ir, 

194 

Do.  (Monmoutlishire 

and  South  Wales) 

3-33|381  4  55  5-13 

5'K4 

453  414 

:*fis 

274 

Ironttone  Miner    . 

1-16  1-31' 1-67  1-89 

1.16  153 

IK 

96 

Slater,  Tiler  . 

I-2-21 1-78  2-59  407 

2n« 

IS6  211   23B 

;wi 

IWI 

1-02  IDS  2-12  1-63 

2-56 

154  236  193 

il5 

120 

I  shall  now  deal  witb  the  above-mentioned  occnpatioDS 
separately,  giving  in  each  case  a  table  sliowiDg  the  death-rates  iu 
the  years  1690-92  at  successive  ages,  and  the  excess  or  defect  of 
these  rates  when  compared  with  certain  standards. 

Seaman,  etc..  Merchant  Service. 
The  figures  given  in  Table  5  relate  to  seamen  in  England  or 
English  waters. 

Table  5. — Mortality,  1890-91-92,  in  occupation  of  Seaman,  etc.. 

Merchant  Service. 


~r 

Eiceuord 

mlelouong 

4g«. 
25-35 

Tnn 
ofUtfl. 

89,022 

De.th». 

VllHDCcnplcd 
Inhptvy 
Istnnr  wltb 

iDttitateB". 

1169 

13-02 

6-73 

5-60 

S-47 

33-43 

68,172 

1287 

18-88 

6-46 

6-57 

8-71 

46-55 

48,240 

1334 

1    27-65 

e-99 

8-4* 

11-93 

fiS-63 

31,699 

971 

44-75 

8  09 

11 -M 

15-34 
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It  will  be  seen  that,  judging  from  this  table,  seamen  are  subject 
to  a  considerable  extra  mortality  at  all  ages,  the  excess  of  their 
death-rate  over  that  of  the  general  body  of  males  occupied  in 
heavy  labour  with  exposure  to  the  weather,  rising  from  5*69  per 
1000  at  ages  25-35,  to  11*94  at  ages  55-65. 

Table  3  shows  that  the  mortality  of  seamen  from  phthisis  is  23 
per  cent,  above  that  of  occupied  males.  In  the  case  of  diseases 
of  the  nervous  system,  the  excess  is  43  per  cent.;  in  diseases 
of  the  circulatory  system  it  is  56  per  cent.,  and  in  the  case  of 
accidental  deaths  it  is  254  per  cent. 

The  annual  report  of  the  Eegistrar-General  contains  tables 
giving  information  as  to  the  mortality  in  the  merchant  service 
generally  for  a  long  series  of  years.  The  figures  in  the  following 
Table  6  are  taken  from  the  table  in  the  fifty-eighth  report. 


Table  6. — Mortality  of  Seamen  employed  in  Merchant  Vessels 
registered  in  the  United  Kingdom y  1886-1896. 


Ye*. 

Employed. 

Deaths  reported. 

Death-rate 
per  1000. 

1886 

204,470 

3546 

17-3 

1887 

220,266 

3384 

154 

1888 

223,673 

3114 

13-9 

1889 

230,263 

3018 

131 

1890 

236,108 

3305 

140 

1891 

240,480 

3263 

13-6 

1892 

241,735 

3452 

14-3 

1893 

240,974 

3172 

131 

1894 

240,458 

3266 

13-5 

1895 

240,486 

3579 

14-8 

Total    . 

2,318,913 

33,099 

14*2 

These  figures  include  masters,  except  in  1886* 

This  table  shows  that  the  average  number  of  persons  employed 
in  merchant  vessels  registered  in  the  United  Kingdom,  during  the 
10  years  ending  1895,  was  231,891 ;  and  that  the  total  number 
of  deaths  reported  during  that  time  to  the  Kegistrar-Greneral  of 
Shipping  and  Seamen,  was  33,099,  giving  an  average  death-rate  of 
14*2  per  1000.  In  the  blue-book  containing  the  results  of  the 
census  of  1891  (Vol.  lY.),  there  is  given  a  table  showing  the  ages  of 
seamen  employed  in  British  merchant  vessels  at  the  date  of  the 
census.  From  the  information  in  this  age  table,  the  following  is 
made  up. 
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Table  7. — Nximhcr  of  men  at  each  age  employed  in  BrUish 
merchant  vessels  in  April  1891,  vnth  the  corresponding 
expected  deaths  in  a  year  according  to  the  Institute  H^ 
Talk. 


Ages. 


Nnmber 
enumerated. 


Expected 
Deaths. 


Under  25  . 
25-35  . 
36-45  . 
45-55  . 
55-65  . 
65  k  upwards 


54,042 
59,385 
34,800 
18,020 
4,668 
732 


313 
448 
354 
283 
137 
46 


*  Not  including  27,144  as   to   whom  sufficient  information   was  not 
obtained. 


This  gives  an  expected  death-rate  for  the  merchant  service,  of 
9*2  per  1000.  Taking  this  as  applicable  to  the  ten  ydars  ending 
1895,  we  obtain  an  excess  of  the  actual  over  the  expected  mortality 
of  5*0  per  1000.  This  is  considerably  lower  than  the  rate  indicated 
by  Table  5.  The  principal  cause  of  this  difference  appears  to  be 
that  the  general  body  of  seamen  employed  in  British  merchant 
vessels,  contains  a  much  larger  proportion  of  young  lives  subject 
to  a  comparatively  small  extra  mortality,  than  those  upon  whose 
experience  Table  5  is  based.  Again,  the  deaths  reported  do  not 
include  deaths  occun-ing  in  the  United  Kingdom  after  the  seamen 
have  been  discharged  from  their  ships. 

The  number  employed,  as  given  in  Table  6,  corresponds  (except 
for  one  year)  with  the  number  of  persons  employed  in  *  sailing  and 
steam  vessels  employed  some  time  during  the  year,'  as  given  in  the 
Navigation  Beturns  issued  by  the  Board  of  Trade.  In  the  case  of 
1887,  the  figure  in  Table  6  is  greater  by  17,723.  This  is  exactly 
equal  to  the  number  of  vessels  employed  some  time  during  that 
year,  and  is  of  course  also  equal  to  the  number  of  masters.  It 
seems  clear,  therefore,  that  the  figure  for  1887  in  the  Kegistrar- 
GeneraFs  table,  is  obtained  from  that  in  the  Navigation  Eetums, 
by  adding  thereto  the  number  of  masters  for  that  year.  The 
vrrecks  as  given  in  Table  6  appear  to  correspond  with  those  given 
in  the  Wreck  Abstracts  issued  each  year  by  the  Board  of  Trade ; 
but  it  is  impossible  to  compare  them  satisfactorily,  as,  while  the 
figures  in  the  Begistrar-General's  table  are  given  for  calendar 
years,  those  in  the  Wreck  Abstracts  are  given  for  the  statistical 
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year  from  Ist  July  to  30th  June.  I  have,  however,  been  able,  by 
making  use  of  the  information  in  the  Navigation  Returns  and 
Wreck  Abstracts,  to  separate  the  figures  relating  to  the  different 
classes  of  vessels,  and  to  show  the  mortality  from  accident  and 
from  disease  respectively  in  each  class.  This  is  done  in  the 
following  Table  8. 

Table  8. — Mortality  among  persons  employed  in  merchant 
vessels  registered  in  the  United  Kingdomy  in  the  \0  years 
1886-1895. 


Dentil*  nrported. 


At  H«». 


CIm*  of  VeB>eL 


Avera^ 

number 

euipIoyetL 


In  riveFB 

and 
Imrbuun. 


ToUl 
from 


From 
auid 


From 
other 


CftntuiltlM .;  •««^<*«"*^ 


Wredu. 
I     From      CMiuUtiM, 
I   Wrpclu,     and  other 
Cteoaltles,  accident*. 

and  other 

accident*. 


I  _- 


ToUl 

Total 

from 

fhjm 

DiMaae, 

aU 

etc 

caOMC 

Death- 

rate  per 

1000 

from 

Wreck*, 

Caraaltim. 

and  other 

accidents. 


g)  ^Sailing 
;|  ISteam 

H  iTotal 


65,876 
145,014 


6,252 


2,513 


4,408.    1,711 


1,248   10,013     4,138   14,151      16-2 
2,423     8,542;    7,034   15,676        6-9 


210,890  '  10,660     4,224'   3,671    18,555   11,172  29,727  !      88 


&o  r  Sailing 
i  £    Steam 


17,010 
3,990 


1,675 
230 


1,020 


55 


105     2,800 1       165 
22        307  23 


Total        21,000     1,905!    1,075,       127     3,107 


2,965 
330 


188^    3,295      14-8 


Total—    y 
Trading  I 
and      j 
Fishing  J 


231,890    12,565 


5,299 


3,798  21,662 


11,360 


33,022 


16-5 

7-7 


9-3 


It  will  be  observed  that  there  is  a  slight  discrepancy  between 
the  total  number  of  deaths  in  Table  8,  33,022,  and  that  in 
Table  6,  33,099.  This  arises  from  the  fact  that,  as  stated  above, 
the  deaths  in  the  Kegistrar-General's  table  are  given  for  calendar 
years,  and  those  in  the  Wreck  Abstracts,  for  statistical  years.  I  have 
therefore  had  to  assume  that,  of  the  deaths  in  the  statistical  year 
1885-86,  one  half  happened  in  1885  and  the  other  half  in  1886, 
and  to  make  a  similar  assumption  as  regards  the  year  1895-96. 

Table  8  shows  that  the  death-rate  from  wrecks,  casualties  and 
accidents  of  all  kinds  in  trading  vessels,  is  8*8  per  1000;  but 
that  there  is  a  great  difference  between  the  rates  for  sailing  and 
steam  vessels;  the  rate  for  sailing-vessels  being  15*2  per  1000, 
and  that  for  steam- vessels  5*9  per  1000. 

The  following  Tables  9  and  10,  made  up  by  bringing  together 
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the  figures  in  the  tonnage  tables  in  the  Navigation  Returns  and 
Wreck  Abstracts  respectively,  show  the  mortality  among  seamen 
from  wrecks  and  casualties  occurring  at  sea,  for  different  sizes  of 
vessels. 


Table  9. — Mortality  of  persons  employed  in  sailing-vessels 
registered  in  the  United  Kingdom,  from  wrecks^  casualties, 
etc,,  at  sea,  in  the  10  years  1886-1895, 


Tonnage. 

1 

Average  No. 
employed. 

Deaths 
reported. 

Death-rate 
per  1000.       1 

Under     500     . 

26,529 

2139 

81 

500  to  1000    . 

8,732 

855 

9-8 

1000  to  1500    . 

14,463 

1887 

13-0 

1500  to  2000    . 

10,446 

969 

9-3 

2000  and  above 

5,706 

402 

7-0 

1 

65,876 

6252 

9-5 

1 

Table  10. — Mortality  of  persons  employed  in  steam^vesseU 
registered  in  the  United  Kingdom,  from  wrecks,  casualties, 
etc,  at  sea,  in  the  10  years  1886-1895. 


Tonnage. 

Average  No. 
employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Under     500     . 
500  to  1000     . 
1000  to  1500    . 
1500  to  2000    . 
2000to2500    . 
2500  and  above 

23,180 
26,291 
33,913 
22,904 
16,641 
22,085 

777 
819 
1591 
695 
324 
202 

3-4 
31 
4-7 
3*0 

1-9        ! 
•9 

145,014 

4408 

3-0 

These  tables  are,  I  think,  of  considerable  interest.  Table  10 
shows  that  the  average  death-rate  in  steamships  from  wrecks  and 
casualties  at  sea  is  3  per  1000,  being  about  half  the  death-rate 
from  accidents  of  all  kinds  as  shown  by  Table  8.  It  will  be  seen 
that,  for  steam-vessels  above  1000  tons,  the  de§th-rate  steadily 
decreases  as  the  size  of  the  vessel  increases,  until  for  vessels  of 
2500  tons  or  more  it  is  under  1  per  1000. 
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It  has  been  mentioned  that  the  number  of  persons  employed,  as 
given  in  Tables  6-10  inclusive,  consists  of  the  number  of  men 
required  to  man  the  vessels  which  were  returned  as  employed 
some  time  during  the  year.  A  certain  number  of  these  vessels 
must  have  been  out  of  employment  for  some  portion  of  the  year ; 
and  the  number  stated  in  the  employed  column,  must  thus  be  in 
excess  of  the  number  of  persons  continuously  employed  through- 
out the  year.  Tables  are  given  in  the  Navigation  Ketums,  which 
show,  for  the  year  1888  and  subsequently,  the  number  of  persons 
employed  in  merchant  vessels  registered  in  the  United  Kingdom, 
at  four  dates  in  each  year,  namely,  15th  March,  15th  June,  15th 
September,  and  15th  December.  By  taking  the  average  of  these 
four  numbers  for  each  year,  we  get  a  figure  representing  more 
correctly  the  number  of  men  continuously  employed  throughout 
the  year.  By  comparing  the  average  number  employed  during 
the  eight  years  1888-95,  ascertained  in  this  way,  with  the 
corresponding  number  obtained  according  to  the  method  followed 
in  the  Eegistrar-General's  table,  we  find  that  the  latter  is  13*1 
per  cent,  greater  in  the  case  of  sailing-vessels,  16*9  per  cent,  greater 
in  the  case  of  steamships,  and  15*8  per  cent  greater  in  the  case  of 
sailing  and  steam  vessels  combined. 

I  have  made  up  other  two  tables,  similar  to  Tables  9  and  10,  in 
which  the  number  of  men  employed  is  calculated  according  to  the 
more  correct  method  last  described. 


Table  11. — Mortality  of  persons  employed  in  sailing-vessels 
registered  in  the  United  Kingdom,,  from  wrecks,  casualties, 
etc,  at  sea,  in  the  8  years  1888-1895. 


Tonnage. 

Average  No. 
employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Under     500     . 
500  to  1000    . 
1000  to  1500    . 
1500  to  2000    . 
2000  and  above 

23,078 
6,550 

11,734 
9,274 
5,289 

1723 
580 

1433 
741 
396 

9-3 
111 
15-3 
10-0 

9-4 

55,925 

4873 

10-9 

VOL.  rv. 
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Table  12. — Mortality  of  persons  employed  in  steam-vessels 
registered  in  the  United  Kingdom  from  wrecks,  casualties, 
etc,  at  sea,  in  the  8  years  1888-95. 


Tonnage. 

Avenge  No. 
employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Under     500    . 
500  to  1000    . 
1000  to  1500    . 
1500  to  2000    . 
2000to2500    . 
2500  and  above 

20,013 
22,765 
29,516 
20,459 
14,307 
18,509 

534 
650 
1165 
644 
283 
166 

3-3 
3-6 
4-9 
3-9 
2-5 
11 

125,569 

3442 

3-4 

It  will  be  observed  that,  in  the  case  of  sailing-vessels,  there  is 
a  material  difference  between  the  death-rates  in  Tables  9  and  11, 
the  rate  over  all  being  10*9  per  1000  in  the  latter,  against  9*5 
per  1000  in  the  former;  although^  as  appears  from  Table  6,  the 
average  death-rate  during  the  10  years  ending  1895,  was  heavier 
than  the  corresponding  rate  during  the  8  years  ending  1895.  In 
the  case  of  steam- vessels,  the  average  rate  is  3*4  per  1000  in 
Table  12,  against  3  per  1000  in  Table  10.  In  the  case  of  both 
sailing  and  steam  vessels  the  rates  run  more  smoothly  in  Tables 
11  and  12. 


Table  13  shows  the  rates  of  mortality  among  merchant  seamen 
during  the  forty  years  ending  1895,  compared  with  that  of  the 
Institute  H^  Table.  It  is  made  up  from  the  information  given  in 
the  Registrar-General's  Table  referred  to  above,  the  expected 
death-rates  being  calculated  from  the  information  in  the  census 
returns.  The  figure  for  1895  is  included  for  the  purpose  of  com- 
parison. It  will  be  seen  that,  for  the  last  two  periods,  and 
especially  for  the  last  period,  the  mortality  shows  a  great 
reduction. 


or  Unhealthy  Occupations 


353 


Table  13. — Mortality  among  Seamen  employed  in  merchant 
vessels  registered  in  the  United  Kingdom, 


10  years 

ending 

81st  Dec. 

Average 

number 

employed. 

Deaths 
reported. 

36,742 
47,273 
40,611 
33,099 

Death-rate 
per  1000. 

• 

Expected 

death-rate 

Institate 

H»  Table. 

ExcMS  of 
actual  over 

expected 
-death  .rate. 

1865 
1875 
1885 
1895 

179,618 
199,064 
196,531 
231,891 

20-5 
23-8 
20-7 
14-2 

8-1 

81 

10-2 

9-2 

12-4 

15*7 

10-5 

50 

The  tables  given  above  relate  to  men  of  all  ratings  in  the 
merchant  service.  With  the  view  of  ascertaining  what  difference 
there  is  between  the  mortality  of  masters  and  that  of  the  general 
body,  I  applied  to  the  Registrar-General  of  Shipping  and  Seamen, 
to  ^ow  whether  there  were  any  official  statistics  bearing  on  the 
subject.  That  gentleman  most  kindly  furnished  me  with  a  table 
containing  the  only  figures  in  his  possession  relating  to  the 
mortality  of  masters.  From  these  figures,  I  have  prepared  the 
following  Table  14. 


Table  14. — Mortality  from  violence,  accident,  etc,,  am,ong  persons 
employed  in  sea-going  merchant  vessels  in  the  United 
Kingdom,  in  the  year  1896. 


Bating. 

Sailing. 

Steam. 

Employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Masters 
Other  ratings 

Total    . 

6,520 
48,090 

60 
699 

9-2 
14-5 

5,635 
123,520 

23 
903 

41 
7-3 

54,610 

759 

13-9 

129,155 

926 

72 

Table  14  shows  that,  if  the  experience  of  the  year  1896  can  be 
taken  as  a  safe  guide,  the  death-rate  among  masters  is  decidedly 
lighter  than  among  men,  the  rates  being  4*1  per  1000  for 
masters,  against  7*3  for  men,  and  7*2  for  all  ratings. 

The  information  supplied  by  the  Kegistrar-Oeneral  of  Shipping, 
has  also  enabled  me  to  give  the  following  Table  15,  which  chows 
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the  comparative  mortality  in  the  home  and  foreign  trades  respec- 
tively. By  the  home  trade,  is  to  be  understood  trade  within  the 
limits  of  the  British  Islands  and  the  Continent  of  Europe  between  the 
river  Elbe  and  Brest.    Foreign  trade  is  trade  beyond  these  limits. 


Table  15. — Mortality  from  mdence,  accident,  etc.,  among  persons 
employed  in  sea-going  merchant  vessels  registered  in  the 
United  Kingdom,  in  the  year  1896. 


Tnde. 

Sailing. 

Steam. 

Employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Employed. 

1 
Deaths       Death-rate 
reported.       per  1000. 

Home    . 
Foreign . 

17,185 
37.425 

151 
608 

8-8 
16-2 

25,105 
104,050 

105 
821 

4-2 

7-9      i 

54,610 

759 

13-9 

129,155  ,      926 

7-2 

Table  15  shows  that,  taking  the  experience  of  the  year  1896, 
the  mortality  from  violence,  accident,  etc.,  in  the  foreign  trade,  is, 
roughly  speaking,  double  the  corresponding  mortality  in  the  home 
trade. 

The  information  given  in  Tables  8-14,  seems  to  lead  to  the 
following  conclusions,  namely : — 

(1)  The  death-rate  in  the  whole  merchant  service  from  all 

causes  taken  together,  has  greatly  diminished  during 
the  last  20  years,  and  especially  during  the  latter  part 
of  that  period. 

(2)  The    death-rate   from  wrecks,  casualties,  and    other 

accidents,  in  trading  vessels,  is  about  10  per  1000. 

(3)  It  is  much  lighter  for  steamships   than   for  sailing- 

vessels,  being  about  7  per  1000  for  the  former,  against 
17  per  1000  for  the  latter. 

(4)  About   one-half  the   total    death-rate    from   wrecks, 

casualties,  and  other  accidents,  is  due  to  wrecks 
and  casualties  occurring  at  sea.  The  death-rate  under 
this  last  head  in  both  sailing  and  steam  vessels, 
increases  with  the  size  of  the  vessels  up  to  vessels  of 
1000  and  1500  tons,  and  thereafter  diminishes  rapidly, 
in  the  case  of  steam-vessels  of  2500  tons  or  more,  to 
1-1  per  1000. 

(5)  The  mortality  of  masters  is  substantially  less  than  that 

of  seamen. 
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Fisherman. 
Table  16. — MortalUy,  1890-91-92,  in  occupcUion  of  Fisherman. 


• 

Ages. 

Tears 
of  Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over  eorresponding 
rate  among 

AU 

Occupied 

Males. 

Males  occupied 

in  heavy 

labour  with 

exposure. 

Assured 

Lives 

Institute  HV. 

25-35 
35-45 
45-55 
65-65 

18,843 

13,965 

9,510 

6,003 

172 
148 
177 
154 

913 
10*60 
18*61 
25*65 

1*84 

-  1*88 

-  2*08 
-11*01 

1*80 
-1*71 
-    60 
-716 

1*58 

43 

2*89 

-8*76 

The  death-rates  shown  by  Table  16  are  very  light:  but  there 
is,  in  the  case  of  this  occupation,  a  somewhat  serious  discrepancy 
between  the  Begistrar-General's  figures,  and  those  of  the  Board  of 
Trade. 

Table  8  shows  that  the  deaths  by  wrecks,  casualties,  and  other 
accidents,  among  fishermen  of  all  ages,  have,  on  the  average  of  the 
10  years  ending  1895,  been  at  the  rate  of  14*8  per  1000.  Taking 
sailing  and  steam  vessels  separately,  the  rates  are  16*5  per  1000 
for  the  former,  and  7 '7  per  1000  for  the  latter.  There  is  a 
startling  discrepancy  between  these  rates,  and  the  death-rates  by 
accident  as  given  in  Table  4,  which  vary  between  2*00  and  2*71 
per  1000.  Dr.  Tatham  points  out  the  need  of  caution  in  accepting 
the  Registrar-Gknerars  figures  relating  to  this  occupation,  both  as 
regards  the  living  and  the  dead.  Besides  the  regular  and  per- 
manent fishermen,  there  is,  he  says,  also  a  considerable  number  of 
men  who  engage  irregularly  in  the  fishing  industry ;  and  there  is 
no  certainty  how  such  men  may  have  returned  themselves  at  the 
census.  Again,  referring  to  the  deaths.  Dr.  Tatham  says :  *  Very 
*  occasionally  it  happens  that  the  bodies  of  fishermen  are  not 
'  recovered  after  drowning  :  in  these  cases  it  is  possible  that  the 
^  deaths  may  escape  registration.'  This  cause  of  error  may  possibly 
operate  to  a  larger  extent  than  is  here  supposed.  In  the  absence 
of  further  information,  I  think  it  must  be  assumed  that  the 
percentages  derived  from  Table  8  give  the  more  correct  indication 
of  the  risk  of  fatal  accident  in  this  occupation. 

It  is  to  be  observed,  however,  that  the  figures  in  Table  8  refer 
to  men  employed  in  registered  fishing-vessels.  Only  about  one 
half  of  the  fishing-vessels  of  fifteen  tons  and  upwards,  are 
registered. 
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Table  17  relates  to  the  comparative  mortality  of  masters  and 
men.  It  is  prepared  from  the  information  furnished  by  the 
Registrar-General  of  Shipping  and  Seamen,  referred  to  above. 


Table  17. — Mortality  from  violence,  accident,  ett,,  of  persons 
employed  in  fishing-vessels  registered  in  the  United  King- 
doviy  in  the  year  1896. 


RaUng. 

Sailing. 

1 

Steam. 

Employed. 

Death! 
reported. 

Death-rate 
per  1000. 

Employed. 

Deaths 
reported. 

Death-rate 
per  1000. 

Masters 

• 

Other  ratings 
Total    . 

2,664 
11,500 

11 
103 

413 
8-96 

753 
5861 

3 
41 

3-98 
7-00 

14,164 

114 

8-05 

6614 

44 

6-65 

It  will  bo  seen  that,  judging  by  the  experience  of  the  year  1896, 
the  mortality  of  masters  from  accident  is  much  lower  than  that  of 
men  of  all  ratings  taken  together. 


Railway  Engine  Deiver,  Stoker, 

Table  IS.— Mortality,  1890-91-92,  in  occupation  of  Milway 

Ungine  Driver,  Stoker. 


Ages. 

Tears 
of  life. 

Deaths. 

Death-rate 

per 

1000. 

1 
Excess  of  death-rate  over  corresponding 
rate  among 

All 

Occupied 

Males. 

Malet  occupied 

in  light 

labour  with 

exposure. 

Assured 

Lives 

Institute  H" 

26-35 
35-45 
45-55 
55-65 

37,503 

24,819 

11,433 

4,098 

204 
179 

174 

5-44 

7-21 

16-09 

42*46 

-185 
-522 
-4-87 

5-80 

-1-02 
-4HI9 
-1-77 

10-81 

-2-11 

-2-96 

•37 

• 

or  Unhealthy  Occupations 
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It  will  be  seen  that  the  death-rate  up  to  age  55  is  light,  but 
that  at  ages  55-65,  it  rises  at  once  to  10*81  per  1000  in  excess  of 
that  among  males  occupied  in  light  labour  with  exposure  to  the 
weather.  The  following  Table  19  shows  that  the  cause  of  this 
excessive  mortality,  is  liability,  at  these  ages,  to  diseases  of  the 
nervous  and  circulatory  systems.  The  liability  to  accident  is, 
comparatively  speaking,  unimportant,  the  death-rate  from  this 
cause  varying  from  I'Ol  to  2  20  per  1000. 


Table  19. — Mortality  among  Railway  Engine  Drivers,  Stokers, 
from  certain  specified  causes,  1 890-9 1'-92,  compared  with 
corresponding  mortality  among  Occupied  Males, 


Caiue  of  dttth. 

Death-nte  per  1000. 

Number  of  deaths 

corresponding  to  each  100 

among  occupied  males. 

Ages. 

Ages. 

25 

to 
85. 

85 
to 
45. 

101 

45 
to 
55. 

55 
to 
05. 

25 
to 
85. 

85 
to 
45. 

45 
to 
55. 

55 
to 
65. 

Phthisis    .... 

1-23 

1-92 

•73 

47 

30 

57 

28 

Diseases  of  nervous  system 

•45 

•60 

1-92 

8  30 

125 

78 

105 

192 

,,        ,,  circulatory  ,, 

•35 

•89 

2-71 

9-76 

62 

66 

94 

155 

„        „  respiratory  „ 

•64 

141 

3-41 

8-78 

56 

56 

66 

85 

Accident 

115    101 

1-31 

2-20 

174 

120 

120 

155 

The  following  Table  20  is  made  up  from  the  Reports  on  Railway 
Accidents  issued  by  the  Board  of  Trade.  It  shows  that  the  death- 
rate  among  engine  drivers  and  firemen  of  all  ages,  arising  from 
fatal  accidents,  has,  on  the  average  of  the  five  years  ending  1896, 
been  1*32  per  1000.  The  rate  appears  to  have  been  steadily 
decreasing.  In  1870-72  it  was  506.  During  the  first  two  years 
of  the  period  covered  by  Table  20,  it  was  1*52 ;  during  the  last 
two  years,  1895-96,  it  was  1-09.  In  1896  a  new  rule  was  intro- 
duced by  the  Board  of  Trade,  as  to  non-fatal  accidents,  which  has 
considerably  increased  the  number  of  injuries  reported. 
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Table  20. — Number  of  men  employed  hy  the  Railway  Companies 
of  the  United  Kingdom  as  Engine  Drivers  and  Firemen, 
arhd  the  number  of  fatal  accidents  and  injuries  to  each  class. 


Tew. 

Engine  DriTen. 

Firem«iL 

Nnmber 
einplojed. 

Fhtal 
Accident!. 

IiVjoriet. 

Number 
employed. 

Fktal 
Aocidents. 

1 
Iiijiiriet.   ' 

1892 
1893 
1894 
1895 
1896 

Total 

15,180 
15,180 
15,180 
19,281 
19,281 

33 
25 
16 
22 
13 

327 
285 
260 
239 
705 

14,804 
14,804 
14,804 
19,264 
19,264 

20 
13 
29 
30 
19 

421 
386 
398 
361 
966     ' 

84,102 

109 

1816 

82,940 

111 

2532 

Railway  Guard,  Porter,  Pointsman,  etc. 

Table  21. — Mortality,  1890-91-92,  in  occupcUion  of  Railway 

Ouard,  Porter,  Pointsman,  etc. 


Agef 

Team 

of 

Life. 

Deathf. 

Death-rate 

iSoo. 

Bzcess  of  death-rate  over  correiponding 
rate  among 

AU 

Ocr.apied 

Males. 

Males  occupied 

in  light 

labour  with 

exposure. 

Assured 

Lives 

Institute  Hx 

25-35 
35-45 
45-55 
55-65 

97,425 
67,584 
34,848 
14,331 

628 
621 
602 
509 

6-45 

919 

17-28 

35-52 

-    •« 
-3-24 
-3-88 
-1*14 

-  -01 
-2*11 

-  '88 

3-87 

-1*10 
-  -98 

1-56 

6-11 

1 

Table  22  is  made  up  from  information  given  in  the  Reports  of 
the  Board  of  Trade 
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Table  22. — Number  of  men  employed  hy  the  Railway  Companies 
of  the  United  Kingdom  as  Guards  and  Porters,  and  the 
number  of  fatal  accidents  and  injuries  to  each  class. 


Bnkflunen  and  Oooda  Onarda. 

Oiutfds  (PMMDftr). 

Porten. 

Tear. 

Number 
emplojed. 

FMai 
Aeddento 

Injuries. 

Nmnber 
Mnployed. 

FkUl 
AeddnU 

Ii^lnries. 

Number 
omplojed. 

Fktal 
Aoddente 

Ii^urifc. 

1892  10,038 

1893  ^    10,038 

1894  10,038 

1895  ;    11,881 

1896  11,881 

45 
39 
45 
35 
36 

467 
473 
464 
487 
984 

5,033 
5,033 
5,033 
6,357 
6,357 

8 

5 
9 
2 
4 

84 

60 
71 

77 
137 

38,808 
oo,oUo 
38,808 
45,696 
45,696 

75 
56 
61 
49 
62 

397 
356 
376 
398 
3616 

Total,    53,876 

200 

2875 

27,813 

28 

429 

207,816 

303 

6143 

Here,  the  death-rates  at  the  various  groups  of  ages  show  the 
same  features  as  in  the  case  of  engine  drivers  and  stokers,  but 
these  are  not  so  strongly  marked.  Up  to  age  55  the  death-rate  is 
light ;  but  at  ages  55-65,  it  exceeds  that  of  males  occupied  in  light 
labour  with  exposure  to  the  weather,  by  3*87  per  1000.  At  these 
ages  the  death-rate  from  accident  rises  to  3 '9 1  per  1000,  being 
176  per  cent,  above  the  rate  for  occupied  males.  Making  use  of 
the  figures  given  in  Table  22,  we  find  that,  taking  all  ages,  the 
death-rate  per  1000  from  fatal  accidents,  has,  on  the  average  of 
the  five  years  ending  1896,  been  as  follows : — 


Brakesmen  and  goods  guards 
Guards  (passenger) 
Porters 


371 
1-01 
1-46 


The  rate  in  1870-72  among  persons  classed  as. Railway. attendant, 
servant,  was  4*99. 


Coal  Miner. 

Tables  23  to  25  relate  to  the  mortality  of  coal  miners.  The 
rates  for  the  general  body,  as  given  in  Tables  23  and  24,  are,  as 
Dr.  Ogle  has  remarked,  surprisingly  low. 
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Table  23,^Mortalit}/,  1890-91-92,  in  occupation  of 

Coal  M%nei\ 


I 


Aget. 


55-65 


Years 

of 

Life. 


25-35  I  380,355 
35-45  j  265,098 
45-55     162,981 


80,403 


Death!. 


Excess  of  death-rate  orer  corresponding 
rate  among 


Death-rate 

per 

1000. 


6-29 

9-63 

19*42 

43-79 


AU 

Occupied 

Males. 


Kales  occupied 
in  heavY 

laboor  wftnoot 
ezposare. 


Assnred 
Lives      i 
Institato  H".' 


-  -M 

3-70 
14-38 


Table  24. — Mortality  among  Coal  Miners  from  certain  spec^Ud 
causes,  1890-91-92,  compared  with  corresponding  mortality 
among  Occupied  Modes, 


1 

Cause  of  death 

Death-rate  per  1000. 

Nrnnber  of  deaths 

corresponding  to  each  100 

among  occupied  males. 

Ages. 

Ages. 

25 
to 
85. 

85 
to 
45. 

45          55 

to    1     to 
55.   1     65.. 

1 

25         85 
to         to 
35.        45. 

45 

to 
55. 

61 

55 
to 
65. 

PhthiBia    .... 

1-21 

1-42 

2-07    2-23 

46  1     41 

84 

Diseases  of  nervous  system 

•29'    -56 

1 

1-37    3-92 

81 

67       75 

90 

„       „  respiratory  „ 

•92 

211 

5-70|l6-48 

81 

84     111      160 

1          1 

Accident  .... 

1 

1-83 

211 

2-91    307 

278 

250 

i  265 

1 

217 
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Table  26. — Mortality,  1890-91-92,  inoccupation  of  Coal  Miner 

(Monmouthshire  and  South  Wales). 


Ages. 

Years 

of 

Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  orer  correspondiog 
rate  among 

All 

Occupied 

Males. 

Males  occupied 

in  heavy 

labonr  without 

exposure. 

Assured 

Lives 

Institute  HM. 

25-35 
35-45 
45-55 
55-65 

80,598 
49,035 
29,466 
14,622 

691 
592 
715 
762 

8-67 
1207 
24-27 
51*43 

1-28 

-  'se 

3-61 
14*77 

1-59 
-  -05 

1*56 
6-48 

102 

1-90 

8-55 

22  02 

It  will  be  seen  that  the  death-rate  of  coal  miners  at  ages  55-65, 
is  only  1'16  per  1000  above  the  corresponding  rate  among  the 
general  body  of  males  engaged  in  heavy  labour  without  exposure 
to  the  weather.  It  must  be  remembered,  however,  that  the  latter 
rate  is  much  heavier  than  the  rate  for  any  of  the  other  classes  of 
males  in  Table  1.  The  death-rate  among  coal  miners  at  ages  55-65, 
exceeds  the  Institute  H^  rate  by  14'38  per  1000.  Coal  miners  in 
Monmouthshire  and  South  Wales  are  subject  to  a  specially  heavy 
mortality  from  accident,  as  shown  in  Table  4.  The  death-rate 
from  accident  among  all  coal  miners  above  fifteen,  was  in  1890-92, 
2-00  per  1000.     In  1870-72  it  was  3*79. 

Valuable  statistics  relating  to  persons  employed  and  accidents 
at  mines  in  the  United  Kingdom,  are  given  in  the  reports  issued 
by  the  Home  Office.  The  following  Table  26  is  made  up  from 
information  contained  in  the  General  Eeport  and  Statistics  (Mines 
and  Quarries)  1897. 


Table  26. — Death-rate  per  1000  from  accidents  of  various  kinds 
among  persons  employed  underground  during  the  5  years 
1891-1895. 

Explosions  of  fire-damp  or  coal-dust         ....  *244 

Falls  of  ground '798 

In  shafts '193 

Miscellaneous *470 

Total  1-705 
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During  the  same  period,  the  death-rate  from  accident  among 
persons  employed  about  mines  above  ground,  was  '820  per  1000, 
and  the  rate  among  those  employed  above  and  underground  taken 
together,  was  1*524  per  1000. 

In  1897,  93^  per  cent,  of  all  the  persons  employed  in  and 
about  mines  were  working  at  collieries. 


Ironstone  Miner. 

Table  27. — Mortality,  1890-91-92,  in  occupation  of  Ironstone 

Miner. 


Agea. 

1 

Tean 

of 

Life. 

Deaths. 

Death-nte 

per 

1000. 

ExceM  of  death-rate  over  comapondiDg 
nte  among 

All 
Occupied 

in  neaYT              Live* 
expoenre. 

25-35 
35-45 
45-55 
65-65 

13,791 

12,216 

8,385 

3,696 

82 
100 
143 
123 

5-95 

819 

17-05 

33-28 

-1-84 
-4-24 
-3-61 
-3-88 

-  1-08 

-  3i» 

-  8-66 
-11-87 

-1*60 

-1-98 

1-33 

3-87 

The  death-rate  among  ironstone  miners  is  very  light.  It  appears 
from  Table  3,  that  their  mortality  from  every  one  of  the  causes 
mentioned  in  that  table,  is  less  than  that  of  occupied  males,  except 
in  the  case  of  influenza  and  accident. 


Slater,  Tiler. 
Table  28. — Mortality,  1890-91-92,  in  occupation  of  Slater,  Tiler. 


Ages.  ^ 

Tean 

of 
Life. 

5724 
5067 
3087 
1611 

Deaths. 

Death-rate 

per 

lOCO. 

Excess  of  death-rate  over  corresponding 
rate  among 

An 

Occupied 

Male^t. 

Males  occupied 

in  heavy 

labour  with 

exposure. 

Assured 

Lives 

Institute  H3i. 

25-35 
35-45 
45-55 
55-65 

1 
63      ^      11-01 

87           17-17 
85           27-53 
81            50-28 

3-72 

4-74 

6-87 

13-62 

3*68 
4-86 

• 

8-32 
17-47 

3-46 

7-00 

11-81 

20-87 
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Table  21  shows  that  the  death-rate  at  all  ages  is  heavy,  rising 
at  ages  55-65,  to  17*47  per  1000  above  that  of  males  occupied 
in  heavy  labour  with  exposure  to  the  weather.  Table  2  shows  a 
heavy  mortality,  as  compared  with  occupied  males,  from  phthisis, 
from  diseases  of  the  circulatory  system,  from  diseases  of  the 
respiratory  system,  and  from  accident.  The  death-rate  from 
accident,  taking  all  ages  above  fifteen,  was  in  1890-92,  1-89  per 
1000.     In  1870-72  it  was  -99  per  1000  only. 

Manufacturing  Chemist. 

Table  29. — Mortality,  1890-91-92,  in  occupation  of 

Manufacturing  Chemist, 


1 

Ages. 

Years 
of  Life. 

Deaths. 

Desth-nte 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

AU 

Occupied 

Males. 

Males  occupied 
in  heavy 

labour  withont 
exposure. 

Assursd 

Lives 

Institute  H". 

25-35 
35-45 
45-55 
55-65 

15,759 

13,137 

8,979 

4,302 

133 
219 
272 
269 

8-44 
16-67 
30*29 
62-53 

115 

4-24 

9-63 

25-87 

1-46 

4-55 

7-68 

17-68 

•89 

6-50 

14-57 

33-12 

This  class  includes  a  considerable  number  of  wholesale  chemists 
and  druggists,  who  are  in  the  position  of  proprietors  and  managers, 
together  with  workers  who  are  engaged  in  the  grinding  and 
manufacturing  of  drugs,  and  in  the  preparation  of  chemical 
products  used  in  the  processes  of  printing  and  dyeing  wool,  cotton, 
and  other  fabrics.  The  comparative  mortality  figure,  1392,  is 
the  highest  in  this  class  of  occupations.  The  mortality  from 
diseases  of  the  nervous  system  exceeds  that  of  occupied  males  by 
20  per  cent.  In  the  case  of  diseases  of  the  circulatory  system, 
the  excess  is  33  per  cent.,  in  diseases  of  the  respiratory  system  it 
is  127  per  cent.,  and  in  the  case  of  accident  it  is  74  per  cent. 


Class  n. — Occupations  involving  the  inhalation  of  dust-laden  air. 

We  now  come  to  the  second  class  of  occupations,  namely,  those 
which  expose  persons  following  them  to  the  evil  effects  of  inhaling 
dust-laden  air.  The  following  Table  30  contains  the  occupations 
to  be  dealt  with  under  this  head,  with  certain  of  the  comparative 
mortality  figures  relating  to  them. 
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Table  30. — Otcu^ixma  involving  the  inhalation  of  Ihut-Ladm 
Air.     Comparative  Morttdiiy  Figuret,  1890-91-92. 


DIMUO 

Owupitlon. 

TbtUlU. 

■jitom. 

Pli»i.Uoi.| 

00(>11|riMlMtJ«l.          .          . 

U8 

185 

3S1 

i 

Cutler,  Sci««orB  Maker 

1616 

382 

618 

3 

FUeUiker.       .       . 

1810 

'402 

423 

75 

Potter,  Earthenware,  eU., 
ManiifactDrer  . 

1706 

333 

668 

17 

1487 

295 

446 

12 

Cotton.  FUi,  Linen  M»nu. 
fkctnre  (Lancashire) 

1176 

200 

366 

0 

Bricklayer,  HaMD,  Builder 

1001 

225 

251 

0 

Table  31  is  similar  to  Table  3,  and  shows,  for  the  occupations  in 
Class  II.,  the  mortality  from  different  causes,  compared  with  th»t 
among  all  occupied  males. 

Tabl£  31. — Occupations  involving  the  inhalation  of  Dust-Laden 
Air.  MoTtalily  from  the  various  causes,  1890-91-93, 
compared  with  that  am,ong  Occupied  Males. 


CuHC  grdcalh. 


"-111 


All  cause* 

lofluenxa         

Alcoholiam 

Rheumatic  Fever    .... 

Oout 

Cancer 

FhthiBiR 

Diabetei 

DiKuei  of  nervoiiB  ayitem     . 
Digeaaes  of  circalatory  ayttem 
DIse&sei  of  respimtory  ayatem 
Diseaaei  of  the  Liver 
Other  (liaeases  of  digestive  lystem , 
Diaeaiea  of  urinary  ayetem 
Accident  (including  Plumbitm) 

All  other  caosea      .... 


IXi   162 
101 


100   133 
111    129 

137,254 
lOni  01  200 
1001207  221 
100  1 102  226 


1 411 


It  will  be  seen  that  the  principal  feature  of  the  mortality  in 
this  class  of  occupations,  is  the  liability  (sometimes  ezceeaire)  to 
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death  from  phthiaia  or  diseaaea  of  the  reapir&tory  system.  The 
main  cause  of  this  ia  well  Iinown  to  be  the  inhalation  of  daat  of 
one  kind  or  another.  In  the  caae  of  aereral  of  the  occnpations,  as 
will  be  seen,  there  is  liability  to  lead-poisoning  aa  velL 

Cutler,  Sctssobs  Maebb. 
Tablea  32  and  33  relate  to  this  occupation.  At  agea  above  35, 
the  death-rate  is  heavy.  At  the  three  age-periods  between  35  and 
65,  the  mortality  from  phthiais  is  represented  by  the  figures  234, 
229,  and  305,  respectively,  the  mortality  of  occupied  males  being 
represented  by  1 00.  The  corresponding  figurea  for  diseases  of  the 
respiratotr  system,  are  193,  253,  and  273. 


Table  Z2.— Mortality,   1890-91-92,  in 
Scitsors  Maker. 


occupation   of  Cutler, 


Agw. 

nuthi. 

DHtli-nt* 

Alt 
0™^ 

lnh«aW 
tobounrtSool 

ABQItd 

Uvn 
lutltDtaa". 

25.^ 

11,619 

99 

8-62 

1-23 

1-64 

■97 

35-46 

S,963 

208 

20-88 

8-45 

8-76 

10-71 

45-55 

7,886 

280 

35 '60 

14-94 

12-89 

19-S8 

55-flB 

4,086 

^, 

60-21 

23-55 

15-28 

30-80 

Table  33. — Mortality  among  Cutlers,  Scissors  Makers,  from 
certain  specified  causes,  1890-91-92,  compared  with  corre- 
sponding inortalUy  among  Occupied  Male*. 


CiMBofdealh. 

DeUh-ntc  pm  1000. 

w 

Ag». 

Ag 

•■ 

I 

to 

Si 

" 

1 

i 

SB. 

Omoer 

■70 

1-40 

3-18 

202 

124 

122 

PhtbUia         .... 

3-27 

fi'M 

7-75 

8-08 

m 

2341229 

aos 

■96 '2-51 

4-07 

5-87 

170 

188  140 

93 

„        „  reiplratory      „ 

l'46]4-82 

12-96 

28-14 

129 

193  252 

273 

„        „  nriiuiTy           „ 

-28    -ID 

1-27 

3-18 

lie 

83  131 

173 
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File  Maker. 

Tables  34  and  35  refer  to  file  makers.  Persons  in  this  occu- 
pation are  subject  to  a  still  heavier  mortality  than  cutlers  and 
scissors  makers.  The  causes  of  the  extra  mortality  in  this 
occupation,  have  been  very  fully  investigated  by  a  departmental 
committee,  appointed  by  the  Home  Secretary  to  inquire  into 
certain  miscellaneous  dangerous  trades.  The  following  statement 
of  the  dangers  of  the  work,  is  extracted  from  the  third  interim 
report  of  the  committee  dated  28th  August  last: — 'The  dangers 
of  file  cutting  are  to  be  traced  to  several  causes,  the  most 
important  of  which  is  the  *'lead  bed."  But  there  are  many 
accessories  to  this,  which  make  file  cutting  one  of  the  most 
serious  subjects  into  which  the  Committee  have  been  directed  to 
inquire.  The  conditions  under  which  the  occupation  is  carried 
on  in  numerous  instances,  tend  unnecessarily  to  aggravate  the 
risks  of  lead-poisoning. 
'  Bad  ventilation,  overcrowding,  dirtiness,  want  of  light  in  the 
workshops,  their  close  proximity  to  privy  middens,  general  dis- 
inclination to  take  precautions,  the  cramped  position  in  which 
the  work  is  carried  on,  the  practice  of  licking  the  fingers  to  hold 
the  chisel  and  of  brushing  the  dust  off  the  cut  file,  the  juxta- 
position of  the  "  stocks  "  [a  stone  block  at  which  the  worker  is 
seated],  dilapidation  of  the  floors,  and  neglect  of  lime-washing, 
are  governing  conditions  which  produce  in  this  industry,  a 
vitality  as  low  and  a  mortality  as  high,  as  can  be  found  in  any 
industry  considered  by  the  Committee. 
'  With  so  little  space  between  the  workers,  it  is  inevitable,  under 
existing  conditions,  that  they  should  inhale  the  dust  created  by 
the  constant  hammering  and  .  brushing  of  files.  This  dust 
contains  a  large  proportion  of  lead,  as  well  as  chalk,  charcoal, 
steel,  and  granite,  and  is  found  on  the  floor,  and  on  the  '^  stocks.'' 
Even  in  the  dust  removed  from  the  rafters,  careful  analysis 
discloses  the  presence  of  lead.  Workers  in  so  sedentary  an 
occupation,  naturally  object  to  the  draught  caused  by  the  opening 
of  windows  immediately  in  front  of  or  beside  them.  In  the 
absence  of  other  means  of  admitting  fresh  air,  there  is  practically 
no  ventilation.' 

It  will  be  seen  that,  in  addition  to  the  heavy  mortality  from 
phthisis  and  diseases  of  the  respiratory  system,  and  from  lead- 
poisoning,  file  makers  are  specially  liable  to  diseases  of  the  nervous 
and  circulatory  systems,  and,  at  certain  ages,  to  diseases  of  the 
liver,  the  digestive  and  urinary  systems.  Dr.  Ogle  expresses  the 
opinion,  that  a  considerable  share  in  all  this  mortality  is  due  to 
lead;  and  it  is  to  be  observed  that,  taking  the  deaths  of  1890-91-92, 
lead- workers  show  a  higher  mortality  from  diseases  of  the  nervous 
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system,  of  the  circulatory  system  and  of  the  urinary  system,  respec- 
tively, than  persons  of  any  other  occupation  (see  Dr.  Tatham's 
Table  Y.).  Further,  excepting  certain  classes  of  innkeepers,  they 
show  a  higher  mortality  from  diseases  of  the  liver  and  other 
diseases  of  the  digestive  system,  than  persons  of  any  other 
occupation. 


Table  34. — Mortality,  1890-91-92,  in  occujpation  of  File  Maker, 


Ages. 

Tears 

of 
Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

All 

Occupied 

Males. 

Males  occupied 
in  heavy 

labour  without 
exposure. 

Assured 

Lives 

Institute  Hv. 

25-35 
35-45 
45-55 
55-65 

5049 
4632 
3345 
1596 

56 
121 
134 
113 

11-09 
2612 
40-06 
70-80 

3-80 
13-69 
19-40 
34-14 

4-11 
14-00 
17-35 
25-85 

3-54 
15-95 
24-34 
41-39 

Table  35  shows  how  the  mortality  of  the  years  1890-91-92,. 
compares  with  that  ascertained  from  the  census  returns  and 
registers  of  death  in  former  years. 


Table  35. — Occupation  of  File  Maker — Excess  of  death-rate 
per  1000  in  certain  years,  over  tJiat  to  he  expected  according 
to  the  Institute  H^  Table. 


Ages. 

1S51. 

1860-61. 

1871. 

1880-81-82. 

1890-91-92. 

25-35 
35-45 
45-55 
55-65 

s  ■  • 

9-3 
36-8 

3-6 

8-7 

24-4 

22-5 

9-8 
11-8 
13-9 
35-3 

}  ••'  { 

1     23-3      1 

3-5 
16-0 
24-3 
41-4 
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Potter,  Earthenware,  etc.,  Manufacturer. 

Table    36. — Mortality,   1890-91-92,  in  occupation  of  Potter, 

Earthenvxire,  etc.,  Manvfacturer. 


Ages. 

Yean 

of 
Life. 

23,454 

17,061 

11,451 

5,031 

Death!. 

Oeath-rate 
per 

looa 

Bzceas  of  death-nte  OTer  eorrespondiiig 
nte  among 

All 

Oecnpied 

lialea. 

Males  occupied 

in  light 

labour  without 

exposure. 

Assored 
Lives 
Institute  H« 

25-35 
35-45 
45-55 
55-65 

192 
334 
492 
378 

8-19 
19-58 
42-97 
7513 

-90 

7-15 

22-31 

38-47 

•90 

7-26 

22-32 

37-72 

-64 

9-41 

27-25 

45-72 

This  occupation  shows  an  excessively  high  mortality,  principally 
at  ages  above  45.  Besides  the  heavy  mortality  from  phthisis  and 
diseases  of  the  respiratory  system,  there  is  a  liability  to  lead- 
poisoning,  and  a  heavy  death-rate  from  diseases  of  the  circulatory 
and  urinary  systems.  Dr.  Ogle  says  that  the  various  processes  of 
the  manufacture  differ  very  greatly  as  regards  their  unhealthiness ; 
but,  taking  the  aggregate  industry,  the  two  main  conditions  that 
produce  the  high  mortality,  are  the  inhalation  of  air  charged  with 
fine,  irritating  dust,  and  exposure  to  great  vicissitudes  of 
temperature. 

Public  attention  has  lately  been  drawn  to  the  subject  of  lead- 
poisoning  in  the  Potteries,  and  special  rules  for  the  industry  under 
the  Factory  Act  of  1891,  have  been  laid  down.  The  processes 
which  involve  the  risk  of  lead-poisoning,  are  principally  those  con- 
nected with  glazing  and  colouring.  Certain  branches  of  the  trade, 
however,  have  little  to  do  with  theuL  The  Special  Correspondent 
of  the  Times  ^  gives  the  case  of  31  firms  of  CMna  manufacturers  at 
Longton.  The  average  length  of  time  they  have  been  in  business 
is  21  years,  and  the  average  number  of  hands  employed  110. 
Only  3  cases  of  lead-poisoning  occurred  in  every  1000  workers 
during  the  21  years. 

1  18th  October  1898. 
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Glass  Manufacture. 

Table  37. — Mortality,  1890-91-92,  in  occupation  of  Olass  Manu* 

facture. 


Ages. 

Years 

of 
Life. 

15,642 

11,634 

6,876 

2,994 

Deaths. 

Death-rate 
per 
1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

All 

Occupied 

Males. 

Males  occupied 
in  heavy 

labour  without 
exposare. 

Assured 

Lives 

Institute  HV. 

26-35 
35-45 
45-65 
55-66 

177 
208 
221 
182 

11*32 
17*88 
32-14 
60-79 

403 

5-45 

11*48 

2413 

4-34 

5*76 

9*43 

15*84 

3*77 

7*71 

16-42 

31-38 

The  death-rates  in  this  occupation  are  high.  Olass-making,  Dr. 
Ogle  says,  is  carried  on  in  an  excessively  high  temperature ;  and, 
in  some  of  the  operations,  fine  hard  and  sharp-pointed  dust  is 
given  off.  Table  37  shows  a  relatively  high  mortality  at  ages 
under  35. 

CoTioN,  Flax,  Linen  Manufacture  (Lancashire). 

Table  38. — Mortality,  1890-91-92,  in  occupation  of  Cotton,  Flax, 

Linen  Manufacture  {Lancashire). 


Ages. 

Tears 

of 
Life. 

Deaths. 

Death-rate 
1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

All 

Occupied 

Males. 

Males  occupied 

in  light 

labour  without 

exposure. 

Assured 

Lives 

Institute  UM. 

25-35 
35-45 
45-55 
55-66 

111,243 
71,022 
43,881 
21,342 

793 

950 

1102 

1175 

7-13 
13-38 
25-11 
66  06 

-*16 

•96 

4*45 

18*40 

-•16 
106 
4-46 

17*65 

-•42 

3  21 

9*39 

25-65 

Dr.  Ogle  says,  that  the  air  in  the  weaving  sheds  of  cotton 
factories  contains  not  only  flocculent  matter,  but  also  a  large 
amount  of  dust  from  mineral  substances  of  yarious  kinds  used  in 
sizing;  and  that  the  inhalation  of  mineral  substances,  is  much 
more  injurious  than  the  inhalation  of  textile  filaments ;  also  that 
the  deleterious  effects  of  the  dust  upon  the  air  passages,  is  in- 
creased by  the  high  temperature  in  which  the  work  is  carried  on. 
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Bricklayer,  Mason,  Builder. 

Table  39. — Mortality,  1890-91-92,  in  oecupcUian  of  Briddnyer, 

Mason,  Builder. 


Agei. 


Yean 
ofUflk 


25-35 

194,925 

35-45 

180,468 

45-55 

124,950 

55-65 

70,488 

Dwth-nto 

looa 

BzoaMofdi 

DMthi 

AU 
Oceapied 

1276 

6-55 

-•74 

2427 

13-45 

1-02 

2754 

22*04 

1-38 

2836 

40-23 

3-57 

imto  among 


MaIm  oecnipi«d 

in  hMTy 

Imboar  with 

exposure. 


-78 
114 
2*83 
7-42 


Aetoretl 

LiTes 

Institute  H*. 


-1-00 
3*28 
6-32 

10-82 


Bricklayers,  masons  and  builders  are,  (Dr.  Ogle  says),  of  course 
exposed  by  the  nature  of  their  work,  to  the  inhalation  of  dust,  but 
in  a  mitigated  degree,  inasmuch  as  their  work  is  carried  on  mainly 
in  the  open  air;  and  consequently  their  mortality  is  somewhat 
high  from  phthisis  and  diseases  of  the  respiratory  organs,  but  not 
excessively  so.  This  is  borne  out  by  the  figures  in  the  following 
Table  40.  At  ages  under  35,  the  mortality  from  phthisis  is  1 2 
per  cent,  under  that  of  occupied  males ;  at  ages  above  35,  it  is 
from  33  to  51  per  cent,  above  it  In  the  case  of  diseases  of  the 
respiratory  system,  the  mortality  at  ages  under  35,  is  5  per  cent 
under  that  of  occupied  males;  at  ages  above  35,  it  is  from  10  to 
22  per  cent,  above  it 

Table  40. — Mortality  among  BricMayers,  Masons,  Builders, 
from  certain  specified  causes,  1890-91-92,  compared  mth 
corresponding  mortality  among  Occupied  Males, 


Death-rate  per  lOOOi 

Number  of  deaths 

corresponding  to  eaeh  100 

among  ooeupied  males. 

Cftote  of  death. 

Ages. 

Ages.                 i 

25 
to 
85. 

85 
to 
45. 

45 
to 
55. 

55 
to 
05. 

25 
to 
85. 

85 
to 
45. 

45 
to 
65. 

1 

55 
to 
65. 

Phthisis    .... 

Diaeases    of    respiratory 

system  .        .        .        • 

2*30 
1-08 

4-55 
3-04 

4-67 
5-67 

4-02 
12-16 

88 

95 

133 

122 

138 
110 

151 

118  i 
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Class  m. — OccapatlonB  ioTolTing  liability  to  leEd-poisonias- 
Of  the  third  class  of  occapatiotu — those  vhich  mrolve  liability 

to  lead-poisoning — the  principal  are  included   in   the  following 

Tables  41  and  42. 

Table  41. — Occupations  involving  the  risk  of  Lmd'Pot3oning — 
Comparative  Mortality  Figures  1890-91-93. 


^1 

lit 

li 

i» 

111 

1 

Occapied  Nalaa 

953 

B2 

128 

58 

« 

1 

LMd  Worker   .... 

1783 

232 

272 

147 

161 

211 

FileMaker        .... 

1810 

212 

204 

72 

104 

7S 

Plnmber,  Pbiiitor,  GUder 

1120 

131 

142 

03 

S4 

19 

Potter,Earthenware,etc.,Mftnn- 
fiotnrer          .... 

1708 

123 

227 

66 

63 

17 

1487 

156 

IS7 

67 

63 

la 

Table  42. — Oecupcdions  involving  the  risk  of  Lead-Poisoning — 
Mortality  from  (he  various  causes,  1890-91-92,  compared 
with  that  among  Occupied  Males. 


Cime  o/dtith. 

1 

1 

1 

1 

1 

1 

A11cfLllB09             .... 

100 

1S7 

ino 

lis 

17D 

156 

Inrioeimi         .         .         .         , 

;  100 

«7 

m 

fiH 

]-i-! 

m 

Alcoholiun      .... 

100 

0 

31 

100 

69 

IRfi 

Bheumatio  Fever    . 

1  100 

0 

0 

129 

114    1  143 

Gout        .        .         ■        .         . 

100 

tl 

500 

50      450 

CWIMT 

100 

HI 

m 

120 

80   1  123 

Phthi™ 

100 

m 

ai7 

117 

ISO   1  16fi 

Dinbetea           .... 

100 

II 

171 

86 

129      300 

Dueatet  ot  aen-oDi  aystem     . 

100 

'W3 

V.i1l 

100 

ISO      ISO 

DiieMCi  of  circulator;  BysUm 

too 

IflV 

180 

125 

DiseoBeB  of  respiratory  Bystem 

100 

mi 

]»] 

aoa 

20] 

tKuadca  of  the  Liver 

100 

2t»fl 

133 

fil 

II!) 

111 

100 

lan 

111 

121 

13-^ 

Dueiues  of  urinary  system 

100 

:m 

vm 

mi 

154 

164 

100 

44tl 

•M) 

125 

63 

125 

Soioide 

Wl 

114 

114 

121 

AU  other  OBUtei 

100 

148 

226 

94 

105 

98 
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It  will  be  seen  that  the  five  oecupationB  in  Tables  41  and  42 
inyolve,  together  with  liability  to  lead-poisoning,  exceptional 
liability  to  diseases  of  the  nerroos,  eircalatory,  and  urinary 
systems,  and  in  four  oat  of  the  five,  to  diseases  of  the  digestive 
system  as  well.  The  occupations  of  File  maker,  Potter,  Earthen- 
ware, etc,  manufacturer,  and  Glass  manufacture,  have  been  dealt 
with  under  the  last  head.  Those  of  Lead  worker  and  Plumber, 
Painter,  Glazier,  remain. 

Lead  Worker. 

Table    iZ.—Martaltiy^    1890-91-92,   in  occupation   of  Lead 

Worker. 


▲gM. 

25-35 
35-45 
45-55 
55-65 

Tears 

of 
Life. 

DMthS. 

Deathimto 

iSoo. 

12-14 
22-78 
37-62 
75-32 

rate  among 

All 

0eeapi«d 

Male*. 

Males  oecnptod 
inheaTT 

labour  wftlKmt 
sxposors. 

5-16 
10-66 
14*91 
30-37 

AsBorsd 

Lires 

InstftnteH". 

1236 

1317 

957 

624 

15 
30 
36 

47 

4-85 
10*35 
16-96 
38-66 

4-59 
12-61 
21-90 
45*91 

Table  43  shows  an  excessively  high  rate  of  mortality  at  all  ages. 
The  numbers  enumerated  and  number  of  deaths  are,  however, 
small. 


Plumber,  Painter,  Glazler. 

Table  44. — Mortality,  1890-91-92,  in  occupation  of  Plumber, 

Painter,  Glazier, 


Ages. 

Tears  of  Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over 
correspondiBg  rate  among 

I 

All                Assond 
Occapled            Lives 
Males.         Institute  H». 

25-35 
35-45 
45-55 

55-65 

137,073 

108,831 

68,199 

32,253 

965 
1610 
1714 
1470 

7-04 
14-79 
25  13 
45-58 

2-36 
4-47 
8-92 

-  •»! 

4-62 

9-41 

1617 

or  Unhealthy  Occupations 
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Table  45. — Mortality  among  Flumbtrs,  Painters,  Olaziers^from 
certain  specified  cattses,  1890-91-92,  compared  with  corre^ 
sponding  mortality  am^ong  Occupied  Males. 


CtLTue  of  death. 

Death-rate  per  1000. 

Number  of  deaths 

e^rresponding  to  each  100 

among  occapied  males. 

Ages. 

Ages. 

26 
to 
85. 

85 
to 
45. 

46 
to 
55. 

66 
to 
66. 

36 
to 
86. 

86 
to 
46. 

46 

to 
55. 

66 

to 
66. 

Phthisis    .... 

2*73 

412 

3^99 

3-81 

104 

120     118 

1 

144 

Diseases  of  nervous  system 

•34 

1*36 

3^23 

7*04 

92 

164 

177 

163 

„        „  circulatory  ,, 

•66 

1*77 

3*34 

6-36 

118 

133 

115 

101 

„        „  urinary        „ 

•28 

•97 

2-20 

3-78 

128 

201     227 

205 

Plnmbism 

•13 

•32 

•56       34 

1717   1872  2169 

r                             j 

2079 

Table  44  shows  a  considerable  extra  mortality,  especially  at  the 
higher  ages.  The  death-rate  from  phthisis  is  shown  by  Table  42, 
to  be  17  per  cent,  above  that  for  occupied  males.  Dr.  Tatham 
states  that  separate  examination  of  the  returns  relating  to  plumbers 
on  the  one  hand,  and  painters  and  glaziers  on  the  other,  shows 
very  little  difference  in  the  liability  of  these  workers  to  lead- 
poisoning.  The  difference,  such  as  it  is,  is  slightly  unfavourable 
to  plumbers ;  but  there  are  so  many  workers  who  follow  both 
occupations,  that  any  comparison  between  the  respective  death-- 
rates would,  he  considers,  be  of  doubtful  utility. 

Table  46  shows  how  the  death-rates  of  1890-91-92  compare 
with  those  of  former  years. 


Table  46. — Occupation  of  Plumber,  Painter,  Olazier — JExcess 
of  death-rate  per  1000  in  certain  years,  over  that  to  be 
expected  according  to  tlie  Instituie  H^  Table. 


Ages. 

1861. 

1860.61. 

1871. 

1880-82. 

1890-92. 

25-35 
35-45 
45-55 
55-65 

21 

6  5 

144 

161 

14 

55 

114 

20-2 

2*6 

7  8 

133 

187 

}   '■'  { 

4-6 

9  4 

16-2 
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Glut  IT.— OecnpationB  InvolTins  temptation  to  alcoholic  azcen. 

I  do  not  propose  to  go  with  tioj  mmntaneu  into  the  mortalitj 
in  the  fourth  group  of  occupations,  namely,  those  inTolving  the 
temptation  to  iJcohalic  exceu,  as  the  more  important  part  of  the 
subject  has  been  frtqneutly  inrestigated  by  competent  aathoritiet ; 
but  the  statistics  given  by  the  Regiatrar-Qenera],  show  so  strongly 
the  serious  nature  of  the  extra  risk  involved  in  insurances  on  the 
lives  of  persons  engaged  in  the  liquor  trade,  that  I  have  thought 
it  desirable  to  give  a  sample  of  them.  I  shall  deal  with  the 
occupations  mentioned  in  the  following  Tables  47  and  48. 


Table    47. — Occupations   involving    temptation    to   Alcoholic 
Excess — Comparative  Mortalitp  Figures,  1890-91-92. 


Occiipition, 

!l 

d 

5°' 

ill 

St 

•s 

1 

i« 

1 

11 

Ooonpled  Matai    .       . 

!9S3 

13188 

89 

128 

2ai 

27 

» 

41 

aa 

SrawBT .       .       . 

'l427 

4.I273 

125 

195 

315 

59 

47 

78 

50 

17 

Innkeepar,  Servwit,  etc  1659 

Mj31l 

I4S 

190 

298 

174 

47 

86 

^7 

« 

Do.      (LoDdon) 

1838 

127  448 

112 

205 

384 

102 

3S 

92 

»34 

Do.     (lad.  dUtB.) 

:1948 

m'su 

182 

221 

426 

217 

73 

B5 

^^ 

Do.     {Agrio.  dUtB. 

IMS 

U9230 

.47 

166 

165 

16S 

39 

91 

SI  21 

Bnteher        .       . 

1096 

35195 

105 

157 

•209 

5G 

31 

48    3923' 

1 

Following  the  example  of  Dr.  Ogle,  I  include  butchers  in  this 
class.  They  have  long  been  known  to  be  subject  to  a  high 
mortality.  Dr.  Ogle  says  that  this  is  manifestly  due  to  excessive 
indulgence ;  and  it  will  be  seen  that  their  mortality  figures  for 
alcoholism  and  diseases  of  the  liver,  approach  very  closely  to  those 
of  brewers.  The  mortality  of  brewers  and  publicans,  is  higher 
than  that  of  occupied  males,  in  the  case  of  every  one  of  the  causes 
of  death  included  in  Table  4S,  with  the  single  exception  of 
accident. 


or  Unhealthy  Occupations 
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Table  48. — Occupations  involving  temptation  to  Alcoholic  Excess 
— Mortality  from  the  various  causes,  1890-91-92,  compared 
with  that  among  Occupied  Males. 


Cause  of  death. 

100 

■ 

1 

n 
150 

Innkeeper, 
servant,  etc 

193 

204 

Do. 

Affricultural 

districts. 

Batcher. 

All  causes 

174 

141     115 

Influenza 

100 

139 

139 

158 

130 

161 

115 

Alcoholism 

100 

315 

723 

977 

715 

531 

269 

Rheumatic  Fever 

100 

186 

229 

243 

314 

114 

157 

Gout  .... 

100 

500 

600 

550 

500 

750 

300 

Cancer        .        .        ,         , 

100 

159 

120 

152 

134 

107 

130 

Phthisis 

100 

148 

168 

242 

170 

124 

105 

Diabetes     .... 

100 

243 

271 

343 

300 

114 

186 

Diseases  of  nervous  system 

100 

152 

181 

137 

222 

179 

128 

Diseases  of  circulatory  system    . 

100 

155 

151 

163 

176 

132 

125 

Diseases  of  respiratory  system    . 

100 

143 

135 

174 

193 

75 

95 

Diseases  of  the  Liver  . 

100 

219 

644 

378 

804 

626 

207 

Other  diseases  of  digestive  system 

100 

168 

168 

136 

261 

139 

111 

Diseases  of  urinary  system 
Accident  (including  Plnmbism)  . 

100 

190 

210 

224 

207 

222 

117 

100 

88 

82 

93 

82 

89 

68 

Suicide 

100 

121 

207 

2AZ 

193 

150     164 

All  other  causes .... 

100 

108 

135 

109 

164 

105     111 

In  considering  the  figures  in  Tables  47  and  48,  it  is  necessary 
to  keep  in  mind  the  considerations  referred  to  in  the  following 
remarks  by  Dr.  Ogle.  He  says :  '  The  mortality  directly  ascribed 
'  to  alcoholism  is,  however,  a  yery  imperfect  measure  of  the 
'  intemperance  prevailing  in  different  industries ;  for  there  can  be  no 
'  doubt,  that  the  desire  to  spare  the  feelings  of  sorrowing  relatives, 
'  practically  limits  the  statement  of  the  cause  of  decease  to  those 
'  cases  where  no  disguise  is  possible.  A  better  measure  is  the 
'  mortality  from  diseases  of  those  organs,  which  are  known  to  be 
'  seriously  affected  by  alcoholic  excess,  and  which  can  be  stated  in 
'  certificates  of  death  without  fear  of  offence.  Pre-eminent  among 
'  such  organs  is  the  liver ;  for,  though  alcoholic  excess  appears  to 
'  affect  injuriously  every  tissue  and  organ  in  the  body,  it  is  upon 
'  the  liver  that  its  effect  is  most  marked.'  Other  diseases  that 
may  be  put  in  the  same  category  are  gout,  diseases  of  the  nervous 
system,  and  diseases  of  the  urinaiy  system. 
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Brewer. 
Table  49. — Mortality,  1890-91-92,  in  occupation  of  Brewer. 


TeATS 

of  Ufa. 

Deftths. 

Dwth-nte 

BzoeH  of  death-rate  over  corresponding 
rate  among 

Agea. 

All 

Occapiad 

Males. 

Malea  ooeapied 
InheaTv 

labour  witboat 
expoaore. 

1 

Assured 

Lires 

InatltateHV 

25-35 
35-45 
45-55 
55<65 

21,792 

18,069 

12,633 

6,576 

236 
344 
389 
858 

10-83 
19-04 
30-79 
54*44 

3-54 

6-61 

1013 

17-78 

3-85 
6-92 
8-08 
9-49 

3-28 

8-87 

15-07 

25-03 

It  will  be  observed  that  the  mortality  of  brewers  from  the 
following  causes,  is  greatly  in  excess  of  that  of  occupied  males, 
namely: — alcoholism  excess,  215  percent;  gout^  400  per  cent; 
diseases  of  the  liver,  119  per  cent ;  diseases  of  the  urinary  organs, 
90  per  cent 

Innkeeper,  Inn  servant,  etc. 

This  class  includes  inn  or  hotel  keepers,  dealers  in  spirits,  wine, 
or  beer,  and  inn  or  hotel  servants.  Dr.  Tatham  says  that  there 
is  evidently  a  somewhat  steady  transfer  of  inn  servants  as  they 
grow  older,  to  the  class  of  innkeepers,  and  possibly  also  some 
confusion  between  employers  and  employed  in  these  sections  of 
the  liquor  trade.  For  this  reason,  he  has  seldom,  in  his  remarks, 
attempted  a  distinction  between  masters  and  men.  The  following 
Tables  50-53  show  the  mortality  of  this  class,  (1)  in  England  and 
Wales,  (2)  in  London,  (3)  in  the  industrial  districts,  and  (4)  in 
the  agricultural  districts. 

Table  50. — Mortality,  1890-91-92,  in  occupation  of  Irmkeeper, 

Servant,  etc. 


Ages. 

Tears 
of  lift. 

Deaths. 

Death-rate 

iSoo. 

Ezoesa  of  death-rate  orer  eorresponding 
rate  among 

i 

All 
Ooeapied 

Malea. 

Hales  occnpied 

in  light 

labour  without 

azposore. 

Assured 
liraa 

Institute  UM. 

25-35 
85-45 
45-55 
55-e5 

86,850 
79,407 
64,245 
36,408 

1306 
1947 
2264 
1918 

15-06 
24-52 
35-24 
52-68 

7-77 
12-09 
14-58 
16-02 

7-77 
12-20 
14-59 
15-27 

7-61 
14-35 
19-52 
23-27 

or  Unhealthy  Occupations 
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Table  51. — Mortality,  1890-91-92,  in  occupation  of  Innkeeper, 

Servant,  etc.  {London), 


Ages. 

Years 

of 

Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

1 

Occupied 

Males 
(London). 

6-50 
11-82 
15-81 
16-05 

Males  occupied 

in  light 

labour  without 

exposure. 

Assured 

Lives 

Institute  H*. 

25-35 
35-45 
45-56 
55-65 

26,205 

16,681 

10,188 

4,311 

384 
453 
419 
259 

14-66 
27-32 
41-12 
60-08 

7-36 
15-00 
20-47 
22-67 

710 
17-16 
25-40 
30-67 

Table  62. — Mortality,  1890-91-92,  in  occupation  of  InnJceeper, 

Servant,  etc,  (Industrial  Districts). 


Ages.' 

Tears 

of 

Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

Occupied 

Males 
(Industrial 
Districts). 

Males  occupied 

in  light 

labour  vrithout 

exposure. 

Assured 

Lives 

Institute  RK 

10-45 
17-29 
27-46 
31-41 

26-35 
35-45 
45-65 
66-65 

18,495 

16,966 

12,862 

6,807 

333 
466 
656 
414 

18-00 
27-46 
43  18 
60-82 

9-36 
11-56 
15-36 
10-67 

10-71 
15-14 
22-63 
23-41 

Table  53. — Mortality,  1890-91-92,  in  occupation  of  Innkeeper^ 

Servant,  etc.  (Agricultural  Districts). 


Ages. 

Tears 

of 

Life. 

Deaths. 

Death-rate 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

Occupied 

Males 

(Agricultural 

Districts). 

Males  occupied 

in  light 

labour  without 

exposure. 

Assured 

Lives 

Institute  U«. 

26-36 
36-15 
45-66 
56-66 

8,781 
10,659 
10,347 

6,865 

100 
212 
288 
318 

11-39 
19-88 
27-83 
46*39 

5-39 
10-92 
14-01 
20-28 

4-10 
7-56 

7-18 
8-98 

3-84 

9-71 

12-11 

16-98 
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In  all  these  groups  there  is  very  heavy  mortality  under  the 
heads  of  alcoholism,  gout,  diseases  of  the  liver,  and  diseases  of  the 
urinary  system,  as  well  as  from  phthisis  and  diseases  of  the  respir- 
atory system. 


Butcher. 
Table  54. — Mo^^talitj/,  1890-91-92,  in  occupation  of  Butcher, 


Ages. 

Yeara 

of 

Life. 

25-35 

70,230 

35-45 

46,926 

45-55 

29,931 

55-65 

16,134 

_  __ 

Deaths. 


529 
735 
678 
699 


Death-rate 

per 

1000. 

Excess  of  death-rate  over  corresponding 
rate  among 

All 

Occupied 

Males. 

Males  occupied 

in  light 

labour  without 

exposure. 

Assnred 

Lires 

Institute  H>. 

7-53 
15-66 
22*65 
43-32 

-24 
3-23 
1-99 
6-66 

•24 
3-34 
2-00 
6-91 

-    -02 

5-49 

6-93 

13-91 

Table  55. — Mortality  among  Butchers  from  certain  specified 
causeSy  1890-91-92,  compared  with  corresponding  mor- 
tality among  Occupied  Males. 


Cause  of  death. 

De 

ath-rate  per  1000. 

Number  of  deaths 

corresponding  to  each  100 

among  occupied  males. 

Ages. 

Ages. 

25 
to 
85. 

85 
to 
45. 

•62 

45 
to 
65. 

55 
to 
05. 

25 
to 
85. 

85 
to 
45. 

45 
to 
65. 

55 
to 
05. 

Alcoholism 

•34 

•77 

•68 

291 

1 

248     274 

302 

Cancer      .... 

•03 

•60 

1  10    3-84 

1 

31 

171 

98 

147 

Phthisis    .... 

2-29 

4^ 

3-71    2-48 

87 

124 

110 

93 

Diseases    of    circulatory  1^ 
system  .        .        .        / 

•44 

1-77 

3*44 

8-68 

79 

132 

119 

138 

Diseases  of  the  Liver 

•13 

•77 

1-54 

2-35 

127 

234 

212 

198 
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Table  56. — Occupation  of  Butcher — Excess  of  death-rate  per 
1000  in  certain  years,  over  thai  to  he  expected  according  to 
the  Institute  E^  Table. 


Ages. 

1861. 

1860-61. 

1871. 

1880-82. 

1— 

1890-92. 

••• 

5-5 

6-9 

13*9 

25-35 
35-45 
4^-55 
65-56 

3-8 

6-4 

7.5 

12-3 

21 
4-9 
5-2 
8-5 

3-3 

11-5 

9-6 

7-4 

}  '■'  { 
}  '^  { 

Table  54  shows  an  excess  of  mortality  at  all  ages,  over  males 
occupied  in  light  labour  without  exposure.  The  mortality  from 
all  the  causes  given  in  Table  48,  is  in  excess  of  that  of  occupied 
males,  with  the  exception  of  diseases  of  the  respiratory  system  and 
accident.  In  the  case  of  alcoholism,  the  excess  is  169  per  cent,  in 
that  of  diseases  of  the  liver,  107  per  cent.,  and  in  that  of  suicide, 
64  per  cent. 

Table  56  shows  how  the  mortality  of  the  years  1890-92  com- 
pares with  that  ascertained  from  the  census  returns  and  register  of 
death  in  former  years. 

I  have  now  dealt  with  the  four  classes  of  occupations  indicated 
in  the  early  part  of  this  Paper ;  and  I  trust  the  information  I  have 
given,  may  be  of  some  use  to  actuaries  in  estimating  the  proper 
premiums  to  be  charged  to  persons  in  the  different  occupations.  I 
have  not,  however,  been  able  to  make  use  of  all  the  available 
material.  I  refer  especially  to  the  information  contained  in  the 
annual  reports  of  the  Chief  Inspector  of  Factories  and  Workshops, 
and  other  publications  connected  with  the  Factory  Acts.  Under 
the  Act  of  1891,  the  Secretary  of  State  has  authority  to  certify 
particular  industries  and  processes,  as  dangerous  or  injurious  to 
health,  and  to  make  special  rules  for  their  conduct.  Processes 
connected  with  a  number  of  industries  have  been  already  certified 
as  dangerous  to  health ;  and  departmental  committees  have  been 
at  work,  examining  into  the  conditions  under  which  various  trades 
are  carried  on,  and  suggesting  special  rules  in  each  case.  A  list 
of  Processes  certified  by  the  Secretary  of  State  as  dangerous 
or  injurious  to  health,  kindly  furnished  to  me  by  the  Chief  In- 
spector of  Factories,  is  given  in  Appendix  B. 

I  trust  that  what  I  have  put  before  the  Society  to-night,  may 
serve  the  additional  purpose  of  leading  some  of  the  younger  members 
to  devote  their  attention  to  the  subject  of  class  mortality,  and  to 
do  something  to  make  the  latest  information  on  the  subject, 
available  for  use  in  the  practical  conduct  of  life  assurance  business. 
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Report,  Vol.  IV. 

Census  of  England  and  Wales,  1891,  VoL  IV.,  Greneral  Report 

14th  and  58th  Annual  Reports  of  the  Registrar-Greneral  of 
Births,  Deaths,  and  Marriages  in  England. 

Supplements  to  the  25th,  35th,  and  45th  Annual  Reports  of  the 
Registrar-General. 

Supplement  to  the  55th  Annual  Report  of  the  Registrar-Genenl, 
Part  II. 

Abstracts  of  the  Returns  made  to  the  Board  of  Trade,  of 
Shipping  Casualties,  etc.,  for  the  statistical  years  1885-86  to 
1895-96  inclusive. 

Annual  Statement  of  the  Navigation  and  Shipping  of  the 
United  Kingdom,  for  the  years  1886  to  1895  inclusiye. 

General  Reports  to  the  Board  of  Trade,  upon  the  Accidents  that 
have  occurred  on  the  Railirays  of  the  United  Kingdom,  during  the 
years  1892-95  inclusive. 

Returns  of  Accidents  and  Casualties,  as  reported  to  the  Board 
of  Trade  by  the  several  Railway  Companies  in  the  United 
Kingdom,  during  the  year  ending  Slst  December  1896. 

Mines  and  Quarries — Greneral  Report  and  Statistics  for  1897, 
Part  11.,  Labour. 

Third  Interim  Report  of  the  Departmental  Committee  appointed 
to  inquire  into  and  report  upon  certain  Miscellaneous  Dangerous 
Trades,  1898. 

Annual  Report  of  the  Chief  Inspector  of  Factories  and  Work- 
shops, for  the  year  1896. 

Report  and  Tables  by  the  Actuary  of  the  National  Debt  Office, 
[Mr.  A  G.  Finlaison],  on  the  subject  of  Sickness  and  Mortality 
among  the  Members  of  Friendly  Societies,  to  Slst  Decembei 
1850. 

On  the  Rates  of  Fatal  Accidents  in  various  Occupations.  By  W. 
J.  H.  Whittall,  F.I.A.  (J.I. A.,  XXIII.,  188). 
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APPENDIX  A. 

General  Classification  of  Occupations. 

In  classifying  the  occupations  giren  in  Dr.  Tatham's  Table  I.,  according 
to  the  natnre  of  the  occnpation,  I  have  followed,  as  closely  as  possible,  the 
classification  made  by  Mr.  A.  G.  Finlaison,  as  given  in  lus  re^rt  of  1853 
(see  pp.  20-25) ;  excei>t  that  I  have  included  seamen  and  miners  in  the 
general  classification,  instead  of  making  them  independent  classes.  The 
occupations  included  under  each  head  are  as  follows: — 

I.  Light  labour  without  exposure  to  the  weather. 

Clergyman,  Priest,  Minister. 

Barrister,  Solicitor. 

Law  Clerk. 

Physician,  Surgeon,  General  Practitioner. 

Schoolmaster,  Teacher. 

Artist,  Engraver,  Sculptor,  Architect 

Musician,  Music  Master. 

Domestic  Indoor  Servant. 

Commercial  Clerk,  Insurance  Service. 

Railway  Official,  Clerk. 

Maltster. 

Innkeeper,  Publican ;  Spirit,  Wine,  Beer  Dealer. 

Inn,  Hotel — Servant 

Poblisher,  Bookseller,  Stationer,  etc. 

Chemist,  Druggist 

Tobacconist,  etc. 

MilkseUer,  Cheesemonger,  etc. 

Fishmonger,  Poulterer. 

Fruiterer,  Greengrocer. 

Grocer,  eta 

Draper,  Manchester  Warehouseman. 

Coal  Merchant,  etc. 

Ironmonger. 

General  Shopkeeper. 

Bookbinder. 

Printer. 

Watch,  Clock,  Philosoph.  Inst  Maker,  Jeweller,  eta 

Saddler,  Harness  Maker. 

Butcher. 

Baker,  Confectioner. 

Hatter. 

Tailor. 

Shoemaker. 

Hairdresser. 

Tallow,  Soap,  Glue,  Manure,  etc.,  Manufacture. 

Tanner,  Fellmonger. 

Currier,  eta 

Carpenter,  Joiner. 

Cabinet  Maker,  eta 

Wood  Turner,  Cooper,  eta 

Wool,  Worsted  Manufiicture. 

Silk,  Satin,  Crape,  etc..  Manufacture. 

Cotton,  Flax,  Linen  Manufacture. 

Lace  Manufacture. 
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Wool,  Silk,  Cotton,  etc.— Dyer,  Printer,  etc. 

Carpet,  Rag  Manufacture. 

Hosiery  Manufacture. 

Paper  Manufacture  . 

Potter,  Earthenware,  etc.,  Manufacturer. 

Engine    Driver,   Stoker,    Fireman,    (not  railway,    marine    no 

agricultural). 
Artisans,  Meohuiic  (undefined). 
Factory  Labourer  (undefined). 

II.  Light  labour  with  xzpoeuRB  to  the  weather. 

Commercial  Traveller. 

Railway  Engine  Driver,  Stoker,  etc 

lUilway  Guard,  Porter,  Pointsman. 

Coach  and  Cab  Serrice,  Groom,  etc 

Messenger,  Porter,  etc  (not  Railway,  nor  Goyemment). 

Farmer,  Grazier,  Farmer's  Son,  etc. 

Plasterer,  Whitewasher,  Paperhanger. 

Rope,  Twine,  Cord — Maker. 

Chimney  Sweep,  Soot  Merchant. 

III.  Heavt  labour  without  exposure  to  the  weather. 

Brewer. 

Com  Miller. 

Engine,  Machine,  Boiler — Maker,  Fitter  ;  Millwright. 

Tool,  Scissors,  File,  Saw,  Needle — Maker. 

Gunsmith. 

Locksmith,  Bellhanger,  Gasfitter. 

Blacksmith,  Whitesmith. 

Nail,  Anchor,  Chain,  and  other  Iron  and  Steel  Manufacture?, 

Copper,  Tin,  Zinc,  Lead,  Brass,  etc — Worker  and  Dtteder. 

Sawyer. 

Coach,  Carriage — Maker. 

Wheelwright. 

Shipwright,  etc.  (Wood  and  Iron). 

Manufacturing  Chemist. 

Glass  Manufacture. 

Coal  Miner. 

Ironstone  Miner. 

Copper  Miner. 

Tin  Miner. 

Lead  Miner. 

Mine  Service. 

IV.  Heavy  labour  with  exposure  to  the  weather. 

Carman,  Carrier,  etc. 

Biurgeman,  Lighterman,  Waterman. 

Smtman,  etc.  Merchant  Service. 

Dock  Labourer,  Wharf  Labourer. 

Farm  Labourer,  Farm  Servant. 

Gardener,  Nurseryman,  Seedsman. 

Fisherman. 

Bricklayer,  Mason,  Builder. 

Slater,  Tiler. 
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Stone,  Slate — Qaarrier. 

Coal  Heaver. 

Gas- Works  Service. 

Railway  Platelayer,  Railway,  Road,  Clay,  Sand,  etc.— Labourer. 

Brick,  Tile — Maker,  Burner. 

I  have  omitted  the  followin;^  classes  as  too  indefinite  to  admit  of 
satisfactory  classification,  namely,  'General  Labourer,'  'Other  Occupied 
Males,'  and  *  Costermonger,  Hawker,  etc'  (see  the  observations  as  to  the 
last-mentioned  class,  on  page  xxiii  of  the  Supplement  to  the  45th  report 
of  the  Registrar-General).  I  have  also  excluded  the  class  entitled  '  Plumber, 
Painter,  Glazier,'  as  it  cannot  be  suitably  placed  under  any  of  Mr.  Finlaison's 
four  headings. 

The  following  table  gives  the  figures  from  which  the  percentages  in  Table 
1  are  calculated: — 

Table  showing  mean  annual  Mortality  of  Males  in  different 
Classes  of  Occupations,  1890-91-92,  ai  successive  periods 
of  life. 


Classes 

of 

Occupations. 

Tears  of  life. 

Deaths. 

25-85. 

35-45. 

45-55. 

1,025,004 

827,000 

667,891 

768,447 
737,751 

55.56. 

26-85. 

85-45. 

44-45. 

65.66. 

L  Light     labour^ 
without  expo-  >- 
sure         .       . ) 

II.  Light    labour  I 
with  exposure  ( 

III.  Heavy  labour  ^ 
without  expo- 1 
sure                .J 

IV.  Heavy  labour) 
with  exposure  / 

Excluded 

All  occupied  males 

1,989,240 

555,675 

1,108,829 

1,217,370 
1,280,910 

1,440,558 

446,790 

837,441 

988,020 
1,001,421 

598,449 

215,611 

290,065 

627,790 
440,271 

14,489 

3,588 

7,706 

8,925 
10,114 

17,753 

5,061 

10,150 

12,169 
18,490 

21,174 

5,842 

12,898 

14,771 
16,094 

22,893 

0,822 

18,041 

17,814 
16,401 

6,147,030 

4,714,230 

3,486,093 

2,072,076 

44,821 

58,018 

70,779 

76,971 

APPENDIX  B. 

List  of  Processes  certified  by  the  Secretary  of  State  under  the 
Factory  Act,  1891,  section  8,  to  be  dangerous  or  injurious 
to  health. 


Processes  in 

Date  of  Certificate. 

The  Manufacture  of  White  Lead. 

The  Manufacture  of  Paints,  Colours,  and  in  the 

extraction  of  Arsenic. 
Enamelling  of  Tron  plates. 

The  Manufacture  of  Lucifer  Matches,  except  such) 
as  are  made  with  red  or  amorphous  phosphorus.  J 

9  May,  1892. 
2  June,  1892. 

VOL.  IV. 


2a 


384       On  the  Mortality  in  certain  Occupations 


Appendix  6 — CarUinued. 


Proo6MMin 


The  Manufacture  of  Earthenware  (and  see  Order' 

of  7  May  1898). 
The  Manufacture  of  Exploaiyes  in  which  di-nitro- 

benzole  is  used. 
Chemical  Works. 

The  Manufacture  of  Red,  Orange,  or  Yellow  Lead/ 

Lead-Smelting. 

The  Tinning  and  Enamelling  of  Iron  Hollow 

Ware. 
Electric  Accumulator  Works. 

Flax  Mills  and  Linen  Factories  .... 

The  Tinning  and  Enamelling  of  Metal  Hollow 
Ware  and  Cooking-UtensOs   .        .        .        . 

Processes  in  which  Yellow  Chromate  of  Lead  is 
used,  or  in  which  goods  dyed  with  it  undergo 
the  process  of  bundling  or  noddling,  windii^; 
reeling,  weaying,  or  any  other  treatment 

The  Mixing  and  Casting  of  Brass,  gun  metal, 
bell  meUl,  white  metal,  delta  metal,  phosphor 
bronxe,  and  manilla  mixture  . 

The  Sorting  of  Wool,  goat  hair  or  camel  hair 
and  the  processes  incidental  thereto 

The  Bottling  of  Aerated  Waters  and  the  processes 
incidental  thereto,  including  the  examining 
and  labelling  of  the  bottles    .... 

Vulcanising  India-rubber  by  means  of  bisulphide 
of  carbon  and  the  processes  incidental  thereto 

Sortinff  Foreign  Hides  and  skins  and  dry  East 
Indian  hides  and  skins,  and  the  processes 
incidental  thereto 

Manufactore  and  Decoration  of  Earthenware  and 
China 

The  Dusting  of  Colours  on  adhesiye  sfbfaces  for 
the  purpose  of  making  transfers  for  use  in  the 
manufiM^tore  or  decoration  of  earthenware  and 
china 

The  Glazing  of  Bricks  with  the  use  of  lead  . 


D»te  of  Certillcat«. 


24  December,  1892. 


2  January,  1894. 


3  January,  1894. 


19  June,  1894. 


9  April,  1895. 


1  January,  1896. 


23  July,  1896. 


11  September,  1896. 


1  December,  1896. 


2  April,  1898. 


7  May,  1898. 


3  August^  1898L 
17  December,  189a 
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o  tf;;^^  Questions  arising  in  the  Valuation 
of  Special  Class  Policies. 

(Read  before  the  Actuarial  Society  of  Edinburgh,  6th  April  1899.) 

The  subject  of  Valuation  is  one  of  such  superlative  importance 
to  the  actuary  that  possibly  even  a  merely  repetitional  paper  may 
not  be  wholly  without  interest.  Two  of  the  most  important 
contributions  to  the  practical  side  of  the  science  have  appeared 
but  recently  in  the  Journal  of  the  Institute  of  Actuaries — Mr, 
Chatham's  paper  on  the  books  to  be  used  in  scheduling  the 
particulars  of  the  risks  of  a  Life  Assurance  Company  (J,LA,, 
xxxii.  393),  and  that  by  Mr.  Lidstone  on  the  Valuation  of 
Endowment  Assurances  in  groups  (J.LA.,  xxxiv.  61).  What 
follows  is  in  great  measure  an  attempt,  on  the  basis  of  these 
papers,  to  present  forms  for  valuation  purposes  adapted  to  an 
Office  declaring  quinquennial  reversionary  bonuses  on  the  Sum 
Assured  or  on  the  Sum  Assured  and  Existing  Bonuses — furnishing 
the  particulars  essential  to  an  annual  investigation,  while  at  the 
same  time  providing  for  a  quinquennial  return  to  the  Board  of 
Trade. 

Before  the  valuation  formulae  for  any  particular  Office  can  be 
definitely  fixed  upon,  some  preliminary  inquiry  is  necessary  as 
to  the  distribution  of  the  premiums  throughout  the  year.  In 
ordinary  circumstances  it  will  probably  be  found  that  the  next 
premium  falls  due  on  the  average  about  eight  months  after  the 
date  of  the  valuation.  The  annuity  by  which  the  whole  life 
premiums  are  valued  is  §|aa;  or  ^  +  a^.  In  the  case  of  Endow- 
ment Assurance   and   Limited   Payment   Policies,  however,  the 

annuity  is  §ax:»(  or        '   - — ^-^';  so  that  tables  of  specially  pre- 

pared  annuity-values  require  to  be  computed  before  the  investiga- 
tion can  be  carried  through.  This  objection  may  be  obviated  by 
dividing  each  group  into  two  sections  according  as  the  next 
premium  is  payable  within  or  beyond  six  months  of  the  date  of 
valuation.  The  premiums  in  the  first  section  are  multiplied  by 
the  annuity-due,  and  in  the  second  section  by  the  ordinary 
annuity.  It  is  tacitly  assumed  that  this  method  will  yield  a 
correct  result  by  making  an  automatic  adjustment  of  the  disposi- 
tion of  the  premium  income,  but  unless  there  be  a  regular — not 
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necessarily  uniform,  but,  so  to  speak,  symmetrical — distribution, 
it  cannot  exhibit  strictly  accurate  results.  Suppose,  for  instance, 
the  valuation  to  be  made  as  at  31st  December,  twice  as  much 
business  being  done  in  the  second  half  of  the  year  as  in  the  first 
half;  if  the  average  renewal  for  the  first  six  months  falls  on 
1st  May  (and  these  are  substantially  the  results  of  an  actual 
investigation),  the  Nearest  Renewal  Method  will  only  give  an 
absolutely  correct  result  if  1st  November  is  the  average  renewal 
date  for  the  second  six  months  of  the  year.  Thus  if  P  represent 
the  January-June  premiums,  and  2P  those  for  July-December,  the 
valuation  formula,  on  the  foregoing  supposition  as  to  incidence  of 
income,  would  be  (P)*^|ax:;ri  +  (2P)  •  /|aj,:«^  which  is  only  equal 
to  (P)  •  axrJii  +  (2P)  •  Oxiwi  if  <  =  xf.  Some  preparatory  examina- 
tion in  every  case  would  therefore  seem  to  be  advisable. 

These  remarks  are  based  on  the  assumption  that  the  age  at 
valuation  for  the  group  has  already  been  fixed,  so  that  the  only 
question  arising  at  present  is  with  regard  to  the  average  date 
when  the  next  premium  falls  due. 

It  has  been  contended  that  when  the  valuation  age  is  based  on 
the  age  nearest  birthday,  the  net  premiums  valued  should  be  those 
for  nearest  age  also ;  but,  on  the  other  hand,  the  net  premiums 
for  the  age  next  birthday  correspond  to  the  office  premiums 
actually  receivable.  All  benefit  arising  from  taking  next  birth- 
day premiums  and  nearest  ages  at  valuation  is  exhausted  at  the 
first  investigation  following  entry. 

The  addition  to  the  yearly  net  premium  to  permit  of  its  being 
paid  at  more  frequent  intervals  is  required  (1)  to  cover  the  risk 
HaifTearly  ^^  losing  part  of  the  premium  in  the  year  of  death, 
and  Qoarterly  and  (2)  to  make  good  the  loss  of  interest  on  that 
PoUdes.  portion  of  the  premium  not  paid  at  the  beginning  of 

the  year.  Taking  Endowment  Assurances  as  an  instance,  this  is 
clearly  seen  in  the  woll-known  formula: — 


Policy-holders  with  m^^'^y  premiums  are  therefore  paying  three 
distinct  charges,  and  when  such  policies  come  to  be  valued  the 
component  parts  may  still  be  kept  separate.  Accordingly,  guided 
by  the  above  formula,  we  may  say  that  the  true  value  of  au  m^^y 
policy  is  equal  to 

(1)  the  value  at  the  same  period  of  a  corresponding  yearly 
policy  (less  that  proportion  of  the  yearly  premium  taken 
credit  for  but  not  yet  received) 
-f-  (2)  the  value  of  a  corresponding  annual  temporary  policy  for 

an  insurance  of  -^.  vr^^}-^  (less  that  proportion  of  the 
yearly  premium  taken  credit  for  but  not  yet  received) 
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+  (3)  the  proportion  to  date  of  next  renewal  of  the  interest 

of  dC^  irW-\ 

At  first  sight  it  may  seem  that  the  outstanding  proportion  of 
the  yearly  premiums  ought  to  be  discounted  with  mortality  and 
interest,  but  a  little  consideration  will  show  that  such  outstanding 
premiums  are  certain  to  be  received  owing  to  the  insurance  under 
section  (2),  and  received  moreover  with  interest  seeing  that  the 

insurance  is  for -^  — w-]^.- which  includes  provision  against  loss 

of  interest. 

Translating  the  above  into  the  notation  of  Mr.  M'Lauchlan's 
paper  {Transactions^  vol.  ii.  378),  we  have 

U2)    {„..r.^,-.j^,(i-^:±i)}.^..-, 


+  (3)       (Is), 


Wl— 1        (wO 

2m       ^  •  '•• 


which  is  precisely  the  same  formula  as  Mr.  M'Lauchlan's,  although 
deduced  in  a  different  way. 

If  the  m**^y  payments  are  not  true  premiums  but  merely 
instalments,  the  insurance  under  section  (2)  will  disappear. 

In  practice,  the  additions  under  sections  (2)  and  (3)  are  usually 
ignored,  the  half-yearly  and  quarterly  policies  being  treated 
exactly  as  if  they  were  annual  ones,  under  deduction,  however,  of 
the  outstanding  proportion  of  the  yearly  premium.  It  is  curious 
to  notice  that  in  the  case  of  quarterly  policies  under  a  Nearest 
Renewal  Valuation,  the  yearly  premiums  are  in  effect  multiplied 
by  1+a,  li+fl,  l+a,  or  f +a,  according  as  the  policy  was  taken 
out  in  the  1st,  2nd,  3rd,  or  4th  quarter  of  the  year. 

Similar  reasoning  is  applicable  to  any  other  class  of  policy. 

It  is  essential  to  be  able  to  prove  that  the  Valuation  Totals 
are  in  accordance  with  the  ordinary  Office  records.     The  after- 
mentioned  books  are  intimately  connected  with  the 
SJf^tion  Valuation  Schedules.  ,    ,    .     . 

Totals  to  the  The  Claim  Register  contains  a  record  of  the  Sums 
Ordinary  Assured,  Bonuses,  and  Office  Premiums,  under  those 
^J^IJJJ^  ""*  policies  becoming  claims  in  any  year ;  the  Cancel  Book 
contains  similar  particulars  regarding  policies  ter- 
minating otherwise  than  by  death  or  maturity;  and  the  Alteration 
and  Deduction  Book  registers  alterations  in  premiums  under  existing 
policies.     A  summary  of  the  entries  in  the  above  books  may  be 
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incorporated  in  the  following  statement^  which  can  conveniently 
be  inserted  in  the  Policy  Register  at  the  end  of  each  year : — 


Summation  of  New  Life  Business  for 
year  (per  Policy  Register), 

Add^ 
Insurances  in  force  at  end  of  previous 

year  (from  last  year's  statement),   . 
Additions  to    year's    premiums  (per 

Alteration  Book),    .... 

Subtract — 
Cancels  (per  Cancel  Book), 
Claims  (per  Claim  Register), 
Deductions  from  year's  premiums— 
including     single     payments     and 

Sremiums  under  policies  paid  up 
uring    year    (per  Alteration  and 
Deduction  Book),    .... 

reaving  Total  Assurances  in  force  at 
end  of  year,  and  corresponding  pre- 
miums for  reconcilement  with  Re- 
newal Premium  Book, 


Namber  of 
PoUciM. 


Sara  Assured. 


Year's 

Preioioms 

l(extrai]ired). 


The  figures  in  the  Valuation  Summary  must  correspond  with 
this  statement  The  accountant  should  be  able  to  effect  a  re- 
concilement with  the  premiums  in  the  Revenue  Account  somewhat 
as  follows : — 

Year's  premiums  under  total  ass'ces  in  force  at  end  of  financial 
year  (per  Policy  Register),     .  .  .  .  .  £ 

Add— 
Single  Payments  received  and  premiums  under  policies  paid 

up  during  year,  ..... 

Premiums  received  for  the  year  under  terminated  policies. 
Extra  premiums  (less  rebates), 

Miscellaneous  receipts,  ..... 
Fines,      ....... 


Svbtrcbct — 

Unpaid  portion  of  year's  premium  in  the  case  of  new  half- 
yearly  and  quarterly  policies  (the  raluation  schedules 
could  be  used  to  obtain  this  information),       •  £ 

Any  miscellaneous  deductions,    . 


The  result  should  agree  with  the  General  Ledger  Balance  of 
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the  Premiums  Account.  This  confirmation  that  the  whole  premium 
revenue  has  been  received  is  desirable,  apart  altogether  from  the 
valuation. 

T^F  iMpw  y'oRK 
General  Description  of  Schedules.        *^^^-  ^icRARY 

{For  forms  see  Appendix,)  hbtow,  lc wox  an» 

The  left-hand  page  of  the  folio  is  reserved  for  policies  issued, 
and  the  emerged  or  altered  policies  are  entered  on  the  opposite 
side — each  year's  cancels,  claims,  and  alterations  being  entered 
together.  The  figures  to  be  written  off  are  consequently  close  at 
hand.  The  use  of  different  coloured  inks  will  serve  to  distinguish 
the  several  classes  of  entry  and  facilitate  the  necessary  balances. 
At  date  of  writing-up  the  schedules,  the  totals  of  the  policies 
issued  must  agree  with  the  respective  figures  in  the  statement 
appended  to  the  Policy  Eegister.  Thereafter  new  sums  assured 
and  premiums  written  on  must  tally  with  the  corresponding 
figures  in  the  Policy  Register.  The  Sums  Assured,  Premiums, 
and  Bonuses  written  off  must  conform  to  the  appropriate  totals  of 
the  various  terminational  registers — the  Claim  Book,  the  Cancel 
Book,  and  the  Bonus  Surrender  Book.  A  check  upon  the  altera- 
tions of  the  office  premiums  under  existing  policies  is  established 
with  the  Alteration  and  Deduction  Book. 

The  summations  on  the  left-hand  page  are  not  affected  by  these 
entries  until  the  end  of  the  year,  when  the  net  totals  of  the 
opposite  page  are  carried  across,  bringing  out  the  figures  for  the 
business  in  force  at  the  close  of  the  year.  The  summary  of  these 
results  must  balance  with  the  statement  in  the  Policy  Eegister. 

The  schedules  will  last  for  as  many  valuations  as  there  are 
bonus  columns,  but  in  any  case  it  will  probably  be  considered 
advisable  to  rewrite  the  sheets  every  ten  or  fifteen  years. 

The  New  Bonus  Deduction  column  (see  Post  Mag.,  28th  March 
1896)  is  introduced  in  order  to  simplify  the  calculation  of  the 
amount  and  value  of  new  bonus  at  the  rate  of  one  per  cent,  per 
annum,  from  which  the  actual  rate  of  bonus  available  for  dis- 
tribution may  be  found  when  the  divisible  surplus  has  been 
ascertained.  Against  those  new  policies  which  are  not  entitled 
to  five  full  years'  bonus  at  date  of  valuation,  thei  e  is  inserted  in 
this  column  the  difference  between  five  per  cent,  on  the  sum 
assured  and  the  bonus  (at  one  per  cent,  per  annum)  to  which  the 
policy  will  be  entitled  at  the  close  of  the  quinquennium.  At  the 
valuation  the  amount  of  new  bonus  at  one  per  cent  per  annum 
for  the  policies  of  any  group  is  found  by  taking  five  per  cent, 
of  the  total  sum  assured,  or  sum  assured  and  existing  bonuses, 
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according  to  the  bonus  system  of  the  office,  and  deducting  therefrom 
the  total  of  the  new  bonus  deduction  column. 

The  premiums  received  as  at  31st  December  1900  are  inserted 
in  the  "  Total  Premiums  Received  "  column,  and  this  total  is  carried 
on  from  year  to  year  by  the  addition  of  the  year's  premiums  under 
the  policies  in  force  at  the  end  of  each  year  thereafter,  less  the 
outstanding  proportion  relating  to  the  new  half-yearly  and 
quarterly  policies.  The  entry  on  the  ^written-off"  side,  in  the 
case  of  policies  terminating  after  3l8t  December  1900,  consists 
of  the  total  premiums  received  as  at  the  31st  December  imme- 
diately preceding  the  date  of  termination. 

Mr.  Byan  has  shown  (J.LA.^  xxiv.  19)  that  the  theoretical 
reserve  under  whole  life  policies,  rated  up  in  respect  of  extra 
risk  uniform  at  all  ages  by  the  addition  to  the  premium  of  a 
constant  percentage  on  the  sum  assured,  is  smaller  than  the  reserve 
under  corresponding  normal  policies  in  all  cases  where  the  assur- 
ance is  without  profits,  and  in  most  cases,  but  to  a  smaller  extent, 
when  reversionary  bonuses  attach  to  the  policy.  This  was  con- 
firmed and  extended  to  Endowment  Assurances  in  a  paper  by 
Messrs.  White  and  Whittall  {J.I.A,,  xxiv.  385).  Notwith- 
standing this,  however,  it  is  usual  to  treat  a  life  subject  to  extra 
in  respect  of  occupation  or  climate  risk  as  if  the  extra  premiums 
were  just  sufficient  to  cover  the  extra  mortality  from  year  to  year, 
and  to  value  the  policies  at  the  true  ages,  an  additional  reserve 
being  made  of  the  proportion  of  extra  premium  to  date  of  next 
renewal.  Accordingly,  when  the  lives  are  not  dealt  with  at  the 
rated-up  age,  the  extra  premiums  are  inserted  in  red  ink.  The 
extra  premiums  annually  receivable  are  also  required  for  submis- 
sion to  the  Board  of  Trade. 

The  year  of  maturity  is  found  by  adding  the  difference  between 
the  ages  at  maturity  and  entry  to  the  year  of  entry. 
EndowniAiit  Each  year  of  maturity  is  divided  into  two  parts, 
^■■'"*'"**'  according  as  the  nearest  renewal  succeeds  or  precedes 
the  valuation  date,  the  words  " January-June  "  or  "July-Decem- 
ber" being  inserted  under  the  year  of  maturity  according  to  the 
section  of  the  group.  The  assumed  maturity  age,  "M,"  is  found 
by  subtracting  the  Office  year  of  birth  from  the  year  of  maturity ; 
for  July-December  policies  Z^  is  inserted  from  Lidstone's  Table ; 
for  January- June  policies  the  factor  to  be  used  is  Z^*"^. 

The  totals  of  the  January-June  policies  of  any  group  are  added 
to  the  summations  of  the  July-December  policies  of  the  preceding 
group.  The  combined  Z  column  is  divided  by  the  number  of 
thousands  in  the  combined  sums  assured,  and  by  entering 
Lidstone's  Table  inversely  the  mean  maturity  age  is  found. 
Subtracting  from  this  the  difference  (n)  between  the  year  of 
maturity  of  the  July-December  section  and  the  year  of  vidiiation, 
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we  get  the  mean  valuation  age  of  the  group.  If  x  be  the  resulting 
average  age,  the  total  sums  assured  are  multiplied  by  Ax:n\i  ^^ 
the  total  premiums  by  ax:;r^,  the  value  of  the  premiums  being 
then  increased  by  the  amount  of  the  premium  column  under  the 
January-June  section.  "  The  value  of  the  premiums  falls  to  be 
further  increased  by  the  outstanding  premiums  in  respect  of  the 
half-yearly  and  quarterly  policies.  The  net  half-yearly  premiums 
outstanding  may  be  ascertained  with  sufficient  exactness  by 
reducing  the  outstanding  office  premium  column  in  the  ratio  of 
the  net  premiums  to  the  office  premiums  of  the  group. 

The  average  age  at  valuation  ought  to  be  found  separately  for 
the  sums  assured  and  premiums,  and  in  estimating  the  mean  age 
for  the  sums  assured,  the  existing  reversionary  bonuses  should  be 
taken  into  account.  There  is  this  disadvantage  in  including  the 
bonuses  in  the  reckoning,  that  the  value  of  Z^  must  be  recalculated 
after  every  distribution.  Probably,  therefore,  it  may  be  con- 
sidered expedient  to  neglect  the  existing  bonuses,  and  in  this 
event  it  is  better  not  to  make  a  separate  calculation  for  the 
premiums.  The  reason  for  this  is  that  the  policies  with  the 
largest  reversionary  bonuses  of  the  group  have  not  only  the 
greatest  present  age,  but  have  also  been  longest  on  the  books,  and 
are  subject  to  the  smallest  premiums;  if,  therefore,  both  rever- 
sionary bonuses  and  premiums  be  left  out  of  account,  the  average 
age  will  tend  to  be  too  low  for  the  sums  assured  and  too  high  for 
the  premiums,  and  the  resulting  errors  will  partly  counterbalance 
one  another.  In  the  case  of  non-profit  policies,  however,  there  is 
no  such  counteractive  effect,  and  a  separate  valuation  age  should 
be  found  for  the  premiums.  Strictly  speaking,  it  is  the  net 
premium  which  should  be  taken  into  calculation,  but  if — as  is 
not  unusual — the  valuation  be  made  tentatively  at  two  rates  of 
interest,  a  double  process  would  be  involved.  The  office  premiums 
will  not  differ  much  relatively,  and  by  their  use  this  difficulty  is 
overcome.  But  this  argument  may  be  carried  a  little  further,  for 
if  the  Office  premium  were  rigidly  employed,  a  distinct  multiplica- 
tion for  Z^  would  be  necessary  in  almost  every  case,  and  even  if 
the  Office  premium  were  taken  to  the  nearest  pound,  the  requisite 
table  of  Z**  would  be  very  extensive.  All  trouble  on  this  score 
can  be  avoided  by  taking  the  premium  to  the  nearest  £2,  lOs.,  up 
to  say  £25,  and  to  the  nearest  £5  thereafter.  The  extent  of 
table  required  is  little  more  than  double  that  given  by  Mr. 
Lidstone.  No  change  in  the  value  of  Z^  will  in  general  be 
required  when  a  policy  is  changed  from  yearly  to  half-yearly,  or 
vice  versa. 

To  obtain  the  divisor  of  Z^  it  may  be  considered  necessary  to 
find  the  summation  of  a  similar  proportion  of  the  Office  premiums, 
and  with  very  little  practice  this  can  be  done  quite  readily  from 
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the  Office  Premium  column.     The  Biinpleet  pUn  is  to  sui 
number  xtifiett  in  the  column ;  for  inilance : — 

If  the  Office  prerainmH  were  the  mental  process  woe 

£12     2     0  .  .  .21 

snd  5      =      l\ 


12  12     6 
4  12     9 


and  21 
and  1 


10 


£60  14     9 

anil  the  divisor  to  find  the  average  age  would  be  12x5  =  60. 
The  following  figures,  relating  to  two  groups  of  policies  ■■ 
absolutely  at  random,  show  the  remarkable  degree  of  ace 
which  may  be  expected  by  the  use  of  this  method  : — 


11873 
30214 


Approihnitfl 

o(  PnmlDiDi.  circaldian). 

1600  120787 

2176  301299 


1581-475 
2182137 


100 


3776 


422086 


I7G3-612  42088 

In  the  first  group  the  average  vitlue  of  Z"  by  the  approii 
method  comes  out  as  754*9,  while  the  exact  calculation 
750'8.  The  average  maturity  age  is  519  both  by  theapproxi 
and  by  the  exact  method.  In  the  second  group,  the  correspoi 
values  of  T*  are  13S5'3  and  1364'6,  with  an  average  mat 
age  of  6$'6  according  to  both  methods.  Taking  the  two  gi 
together,  the  values  of  Z"  are  lllS'l  and  1118-3  by  the  app 
mate  and  exnct  methods  respectively,  and  both  methods  brin, 
an  average  maturity  age  of  66*2.  Further  calcolations  v 
have  been  made  exhibit  the  same  uniformity  in  the  results  o 
two  methods. 

If  the  exact  summation  of  the  premiums  be  combined  wit 
approximate  calculation  of  Z",  the  respective  average  mat 
ages  come  out  as  621,  68*5,  and  562.  If  these  results  be 
sidered  sufficiently  accurate,  the  summation  of  the  OfHce  Pret 
to  the  nearest  £2,  10s.  or  £5  may  perhaps  be  dispensed  with 

For  this  class  two  series  of  groups  are  employed.  The  po 
are  arranged  according  to  Office  Year  of  Birth  in  order  tc 
Hnrttfit  Fiy-  the  value  of  the  Sums  Assured.  In  valuing 
mant  FoileiM.  future  premiums  the  policies  are  grouped  aecoi 
to  the  year  in  which  the  premium  ceases  to  be  payable,  am: 
average  age  is  found  from  the  Office  Premium  in  tbe  mi 
already  described. 

Adjiutmtnt   for   future  ezptnsu   and  profits. — It    is    gent 
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admitted  that,  so  far  as  limited  payment  and  paid-up  policies 
are  concerned,  the  principles  of  a  strictly  net  premium  vjJuation 
must  be  departed  from  in  order  to  make  provision  for  expenses 
and  profits  after  the  premiums  have  been  paid  up.  To  this  end 
it  is  not  unusual  to  take  credit  for  the  Office  Premium  actually 
receivable,  under  deduction  of  commission,  and  to  reserve  in 
addition  the  value  of  the  loading  under  a  whole  life  policy  for  a 
similar  amount  effected  at  the  same  entry  age,  less  the  commission 
contained  therein.  In  order  to  employ  this  method,  it  would 
merely  be  necessary  to  insert  additional  columns  headed  '*  Age  at 
Entry,"  and  "Whole  Life  Loading"  in  the  Sum  Assured  Sheet. 

Another  plan  may  however  be  suggested.  Dr.  Sprague  has 
pointed  out  that  if  equity  is  to  be  preserved  under  the  Simple  or 
the  Compound  Eeversionary  Bonus  System,  the  bonus  loadings 
contained  in  the  premiums  must  not  materially  differ  from  those 
obtained  by  precise  calculation.  Now,  Mr.  Andras  has  shown 
(J,LA,y  xxxii.  348)  that  under  these  systems  the  whole  life  bonus 
loadings  are  practically  the  same  whatever  table  of  mortality  is 
used  as  the  basis  of  calculation,  and  for  this  reason — ^that  in  the 
mortality  tables  giving  a  light  rate  of  mortality  the  bonuses 
continue  to  accrue  for  many  years,  which  is  a  set-off  against  the 
increase  of  premium  arising  from  the  use  of  tables  showing  a  high 
rate  of  mortality.  The  same  argument  will  apply  in  some  degree 
to  the  bonus  loadings  for  different  ages  by  the  same  mortality 
table,  and  when  it  is  kept  in  view  that  the  age  at  entry  under 
limited  payment  policies  does  not  in  general  vary  greatly,  it  would 
appear  that  the  basis  of  the  reserve  for  future  profits  may,  without 
any  great  loss  of  accuracy,  be  made  a  constant  ratio  to  the  sum 
assured.  The  constant  may  be  taken  rather  less  than  the  average 
whole  life  bonus  loading  on  account  of  the  larger  interest  profit  on 
Limited  Payment  Policies.  Furthermore,  the  expenses,  apart  from 
commission  and  the  initial  outlay,  seem  to  depend  almost  entirely 
upon  the  number  of  policies.  In  theory,  therefore,  it  might  be 
thought  desirable  to  base  the  correction  partly  upon  the  sums 
assured  and  partly  upon  the  number  of  policies.  In  practice  it 
may  be  considered  sufficient  to  employ  the  sum  assured  as  the 
basis  for  the  adjustment.  At  any  rate,  if  commission  be  left  out 
of  account,  the  expenses  are  connected  as  directly  with  the  sums 
assured  as  with  the  premiums.  Probably,  therefore,  a  satisfactory 
result  would  be  obtained  by  taking  credit  for  the  Office  Premiums 
payable  (less  commission),  and  reserving  in  addition  a  constant 
percentage  on  the  sum  assured  of  each  group  multiplied  by  the 
appropriate  annuity — (§+ax). 

The  valuation  rate  of  interest  is  commonly  taken  lower  than 
that  actually  realised,  in  order  to  maintain  the  bonus  rate,  and 
if  the  same  reduced  rate  is  employed  in  the  valuation  of  the 
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Non-profit  Limited  Payment  Policies,  it  seems  nnnecessary  in  their 
case  to  make  any  further  provision  for  future  expenses. 

At  an  interperiodic  investigation  an  approximate  yalnation  is 
all  that  is  wanted,  and  an  abridged  procedure  may  be  suggested. 
Use  one  series  of  groups  only — that  according  to  year  of  birth — 
and  base  the  reserve  upon  the  equivalent  paid-up  policy  for  that 
proportion  of  the  sum  assured  which  the  number  of  premiums  paid 
bears  to  the  total  number  payable.  A  column  would  be  required 
in  the  valuation  schedule  to  show  the  portion  of  the  sum  assured 
secured  by  each  year's  payment,  and  the  total  would  be  carried 
year  by  year  into  a  second  column,  giving  the  amount  in  reversion 
for  which  provision  has  to  be  made.  If  a  rate  of  interest  one 
quarter  per  cent,  below  the  ordinary  valuation  rate  be  employed, 
the  result  brought  out  will  closely  approach  a  net  premium 
valuation  at  the  ordinary  rate. 

When  the  lower  premium  is  only  slightly  higher  than  the 
corresponding  short  term  rate,  this  class  is  often  valued  during 
ABcendlng  the  currency  of  the  low  initial  premium  as  if  the 
Scale  PoUdes.  policies  were  effected  by  short  term  premium,  and 
there  is  reserved  in  addition  the  accumulated  difference  between 
the  premium  payable  and  the  short  term  rate.  This  provides  for 
the  option  of  continuing  the  policy  when  the  low  term  has  expired. 
Provided  the  higher  premium  does  not  differ  greatly  from  the 
ordinary  whole  life  rate  at  the  increased  age,  sufficiently  accurate 
results  will  probably  be  obtained,  if  the  valuation  is  based  on  the 
H^  Table,  by  founding  the  reserve  for  this  class  upon  the  H^  and 
jjM(5)  Tables  whenever  the  increased  premium  becomes  payable. 

Policies  in  the  other  special  classes  are  not  usually  effected 
Otber  Special  ^^  sufficient  numbers  to  warrant  a  group  valuation, 
Oiasses.  but  full  particulars  are  inserted  so  as  to  admit  of 

scheduiTtee  ^^  individual  valuation  being  made,  space  being 
appendix.)         also  provided  for  the  valuation  results. 

Adjustment  for  Early  Payment  of  Claims. 

An  adjustment  has  to  be  made  on  the  net  reserve  brought  out 
by  the  ordinary  formulas  in  respect  of  the  sum  assured  being  pay- 
able less  than  six  months  after  death.  The  date  of  payment  oi 
the  sum  assured  being  altered,  the  value  of  the  reversion  is  altered, 
and  as  a  consequence  the  net  premium  is  affected  also,  seeing  that 
at  the  outset  the  value  of  the  premiums  should  not  be  less  than 
the  value  of  the  sum  assured.  If  the  claims  are  payable  imme- 
diately on  proof  of  death,  it  is  usual  to  increase  the  ordinary  reserve 
under  whole  life  and  limited  payment  policies  by  from  four  to  six 
months'  interest  at  the  valuation  rate,  which  gives  the  same  result 
as  if  the  modified  reversion  and  net  premium  had  been  employed 
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This  simple  adjustment  is  not  applicable,  however,  to  the  case  of 
endowment  assurances,  because  the  endowment  portion  is  not 
affected  although  the  time  be  altered  at  which  the  insurance  may 
become  payable  in  event  of  death.  To  arrive  at  accurate  results 
it  would  be  necessary  to  use  the  appropriate  valuation  factors,  but 
to  calculate  these  for  all  the  terms  and  ages  would  entail  a  con- 
siderable amount  of  labour,  and  it  behoves  us  to  see  if  a  simple 
approximate  process  cannot  be  adopted. 

The  correct  reserve  for  a  policy  effected  within  the  first  six 
months  of  a  year  at  age  «—???,  with  present  age  x,  and  maturing 
at  age  «+w,  is 

Dx  ^x-m-l-^x+n-l  Dx 

The  portion  of  this  which  is  unaffected  by  immediate  payment  is 

ftaj-m  :m| 


D     \  N  —TV"  f—n^i 


&x-m  :m+n| 

The  balance  is  subject  to  correction. 

For  a  similar  policy  in  the  July-December  section  of  the  group, 
the  expression  for  the  adjusted  reserve  is 

and  the  unaffected  portion  is 

^x-i-nf    1  ___      -^x — iVag-fn-i      ^ p         a«-m  ;  ffl-fl| 

Ux    y-  -^x^m-i  —  -^x-^-n-i)  ax-m;m+nl 

In  a  group  of  policies  the  average  maturity  age  and  the  average 
present  age  are  both  known,  so  that  n^x  c&n  be  found  from  a 
table  of  temporary  annuities  by  deducting  ax:;r^i  from  ax',n\* 
If  the  total  net  premiums  be  divided  by  the  total  sums  assured,  we 
get  the  average  rate  of  premium  for  an  assurance  payable  at  age 
a;+^  or  previous  death;  and  if  a  complete  table  of  net  premiums 
for  endowment  assurances  maturing  at  age  x+^i  be  available,  the 
average  age  at  entry  can  at  once  be  found.  If  these  premiums  be 
not  tabulated,  Conversion  Tables  may  be  entered  inversely  with 
the  average  net  premium,  when  the  average  annuity  ceasing  at  age 
x+n—l  will  be  obtained,  and  the  average  age  at  entry  can  then 
be  found  by  inspection  from  the  temporary  annuity  values. 

If  the  total  sum  assured  in  the  January-June  section  of  the 


group  multiplied  by  nEx  '  -  be  combined  with  the  total 

Ba-m  :nt+n; 


a*> 

sum  assured  in  the  July  -  December  section  multiplied  by 
^Ega '  ^-^'^+'^\  and  deducted  from  the  reserve  value  found  in  the 
ordinary  way,  the  remainder  multiplied  by  {(1+i)*— 1},  or  ~  in 
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practice,  will  form  the  addition  to  the  ordinary  reserve  so  as  to 
provide  for  immediate  payment  of  claims. 

It  is  scarcely  necessary  to  go  ihroagh  this  process  for  every 
group ;  the  ratio  of  increase  in  the  ordinary  reserve  is  very  smaU 
indeed  when  the  unexpired  term  is  short,  and  becomes  gradually 
greater  with  the  extension  of  the  endowment  term.  The  values 
of  the  ratio  may  be  found  for  the  central  of,  say,  quinquennial 
groups,  and  the  reserves  for  the  adjacent  groups  increased  in  the 
same  proportion. 

Maintenance  of  Bonus  Rate. 

Reference  has  already  been  made  to  the  fact  that  under  the 
Simple  or  the  Compound  Reversionary  Bonus  system,  the  Office 
Premiums  should  have  been  originally  computed  with  the  method 
of  distribution  in  view,  for  otherwise  there  will  most  probably  be 
unfairness  as  between  entrants  at  different  ages  and  in  different 
classes.     But  the  method  of  distribution  must  also  be  borne  in 
mind  in  determining  the  valuation  basis.     The  cash  value  of  a 
simple  or  compound  reversionary  bonus  tends  to  increase  with  the 
age,  while  the  bonus  loading  contained  in  a  premium  does  not 
vary  throughout  the  duration  of  the  contract.     If,  therefore,  the 
valuation  be  made  at  the  true  rate  of  interest  and  by  a  true  table 
of  mortality,  the  same  cash  surplus  will  be  available  for  distri- 
bution at  each  successive  valuation,  and  consequently  the  rate  of 
reversionary  bonus  will  become  less  and  less  the  longer  a  policy 
continues  in  force.     In  order  to  maintain  the  same  rate  of  bonus 
from  valuation  to  valuation,  only  a  proportion  of  the  surplus  must 
be  distributed,  and  the  remainder  kept  in  hand  and  accumulated 
as  bonus  reserve.      This  may  be  accomplished  by  making  the 
valuation  according  to  the  formula  ^'  — Tr'-a,  where  A'  and  ir 
are  the  pure  single  and  annual  premiums  for  an  assurance  of  one, 
increasing  by  the  rate  of  bonus  which  it  is  anticipated  the  policies 
will  receive.     The  method  adopted  by  most  Offices,  however,  to 
keep  up  the  rate  of  bonus,  is  to  employ  a  lower  rate  of  interest  in 
the  valuation  than  that  actually  realised.     This  has  the  desired 
effect  of  bringing  out  a  smaller  apparent  surplus  in  the  early 
quinquenniums  and  spreading  the  profit  more  over  the  later  years, 
for  the  longer  a  policy  remains  in  force  the  larger  is  the  reserve 
upon  which  excess  interest  is  earned.     It  has  been  ascertained  by 
several  actuaries  that  a  margin  of  ^  to  |  per  cent,  above  the  valua- 
tion rate  of  interest  is  required  to  maintain  a  constant  reversionary 
bonus  of  30s.  per  cent,  per  annum,  while  for  a  compound  rever- 
sionary bonus  an  excess  rate  of  about  one  per  cent,  is  necessary. 
These  conclusions  are  based  for  the  most  part  upon  investigations 
confined  to  whole  life  policies,  and  the  original  aim  of  the  follow- 
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ing  inquiry  was  to  ascertain  to  what  extent  they  may  be  relied 
upon  in  the  case  of  Endowment  Assurances,  by  comparing  the 
specific  additional  reserve  to  maintain  the  bonus  rate  under  a  true 
valuation  with  the  difference  between  the  reserves  brought  out  by 
valuing  at  the  reduced  and  at  the  true  rates  of  interest.  The 
H^  table  of  mortality  has  been  employed,  any  profit  arising  from 
the  favourable  mortality  under  Endowment  Assurances  being 
assumed  to  counterbalance  the  effect  of  the  heavy  expenses  incurred 
in  placing  the  policy  on  the  books.  On  account  of  this  excessive 
initial  outlay,  the  bonus  does  not  usually  vest  in  practice  until  the 
policy  has  been  a  year  or  two  in  force.  The  true  rate  of  interest 
was  taken  at  4  per  cent.,  not  that  this  was  considered  the  rate 
likely  to  be  realised  in  the  future,  but  that  by  employing  such  a  rate 
the  figures  for  the  respective  interest  margins  of  |,  f ,  and  1  per 
cent,  could  be  easily  obtained.  Possibly  3|  per  cent,  would  be  a 
nearer  approach  to  the  true  rate,  but  the  4  per  cent,  figures  may 
perhaps  serve  equally  well  for  the  object  in  view. 

In  a  paper  on  the  Bonuses  under  Endowment  Assurance  Policies 
{J.LA.^  xxviii.  257),  Mr.  Sunderland  showed  that  the  profit  on 
policies  having  originally  the  same  period  to  run  is  practically 
the  same  whatever  the  age  at  entry  may  be,  and  it  may  be  said 
with  reasonable  accuracy  that  the  values  of  the  bonuses  are  not 
affected  by  the  age  at  entry,  but  depend  only  on  the  endowment 
term.  The  calculations  are  accordingly  restricted  to  policies 
effected  at  age  30,  payable  at  50,  55,  60,  and  65.  The  policies 
are  supposed  to  be  taken  out  at  the  commencement  of  a  quin* 
quennium,  which  is  the  usual  assumption  in  making  such  investi- 
gations. It  is  further  hypothesized  that  interim  bonuses  are 
allotted,  so  that  those  policies  which  emerge  within  a  valuation 
period  absorb  their  own  share  of  the  profits  of  the  quinquennium. 

The  present  values  of  bonuses  on  Endowment  Assurances  can 
conveniently  be  found  from  the  values  of  Whole  Life  bonuses  for 
the  same  age  at  entry.  If  B  and  B  represent  respectively  the 
values  of  a  simple  and  a  compound  reversionary  bonus  at  the  rate 
of  r  per  annum,  then 

& : n|  =  5.  +  ^  [nr{\  -A^^n) - 5*+n}  and 

F,,;ri  =  J5',  +  ^^i!?[|(l+5r)T-lJ(l-^^+„)-(l+5r)T^ 

If  the  values  of  the  Whole  Life  bonuses  have  been  already  calcu- 
lated, a  considerable  saving  of  labour  is  effected  by  these  formulas, 
especially  in  the  case  of  a  compound  bonus  policy.     The  value  of 

(I  +5r)^  may  be  found  by  reference  to  Interest  Tables. 
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In  the  present  instance,  however,  the  Talnes  of  the  Whole  life 
bonuses  were  not  aTaUable.  The  Endowment  Assurance  Boniu 
values  may  be  calcokted  directly  from  the  mortality  table  by 
means  of  the  formulas : — 

D     -  ^  ^.-Bg— ^aH-w— ^'^ag^-w  +  W' A;-l-n 
Jiz:n\-T   j^- 

ff,,^^  1_   rr(«.-^*+5)+r(l+5r)(/?.^-i?^„)+f(l+5r)"  (i?.+„-i?.+i.; 
D,  l+...+r(l+5r)"-i*(/?,+n-5-/?x+0+{(l+5r)?-l}(Z>,+„-^^^^^ 

The  addition  to  the  net  annual  premium  by  way  of  bonus 
loading,  which  may  be  represented  by  ft^:*!  ftiid  &x:n]  for  a  simple 
and  a  compound  bonus  respectively,  is  computed  by  dividing  the 
expression  for  the  present  value  of  the  bonus  by  the  appropriate 

annuity-due.     Thus  h'^^  =     *'_*'. 

The  values  of  a  simple  bonus  are  proportional  to  the  rate, 
and  if  they  are  worked  out  for  a  one  per  cent,  bonus,  it  is  a 
matter  of  simple  proportion  to  find  the  values  at  any  other  rate. 
This  convenient  rule  does  not  hold  in  the  case  of  compound 
bonuses,  and  as  the  exact  expression  for  a  compound  bonus  is 
somewhat  unwieldy,  the  values  of  a  30s.  bonus  were  computed  by 
an  approximate  method  as  follows:  If  the  bonus  be  treated  as 
compounding  yearly  (which  probably  will  not  produce  any  serious 
error),  the  present  value  at  4  per  cent,  of  a  compound  reversionary 
bonus  of  308.  may  be  represented  thus  : — 

•015  C,-t-(1015)g.C,^i  + (1-015)3.  G^8-f-- 4- (l'015)'>C,^,.,-f  (1-015)" D^^, 
1-015  <£x^/1015yrf,^,/1015yrf,+j.      .  /'l*015\-^r+H-i^/l-015\«/,^.J       . 

roTX'*' vro4"/-  ur^\Toi)'~ir  '^\Toi)'~u~  ^V r64;--o " 

1*015  1  1 

*"*  T04  "  1-02463  ~r(^  (approximately),  and  substituting  the  latter  value  we  h 

1-025  /,\l-025/-   i,        \l-025/"    /,  ^Vl-025/"      /,         \l-025/*    4  j 

It  will  be  noticed  that  the  two  approximations  act  in  opposite 
directions  and  incline  to  balance  one  another ;  the  first— ^compound- 
ing the  bonuses  yearly — tends  to  increase  the  value  unduly,  and 
the  influence  of  the  second — taking  1*02463  =  1*025 — is  to  reduce 
the  value  again.  The  true  value  of  2>'80:2oii  for  instance,  is  1-097, 
while  the  approximate  formula  brings  out  1*102;  the  true  value 
of  b'soisTi  is  '9162  and  the  approximate  '9205,  in  each  case  a 
difference  of  Id.  per  cent,  in  the  annual  premium. 
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Table  A. 


Table  B. 

(Approximate  Method.) 


Value  of  Simple  Reversionary  Bonus 
of  30s.  p.  c.  p.  a.  MM  4%. 

100i?^.ri                             100  B  -, 

*  •  »l                                                      xn\ 

X 

x  +  n=   x->rn= 
50            55 

1 

a; +  71  = 
60 

x-\-n  = 
65 

30      12-962 

35    '  11-860 

40        9-718 

45        6-021 

50    ' 

55 

60 

13-259 

12-842 

11-744 

9-614 

5-978 

13-128 
13123 
12-676 
1 1  -550 
9-464 
5-916 

12-779 
13  004 
12-934 
12-408 
11-268 
9-231 
5-813 

Annual 
bonuB 

loading 

at  age 

80. 

1006.  :i;| 

•987 

•897 

•819 

•757 

Value  of  Compound  Reversionary 
Bonus  of  30s.  p.  c.  p.  a.  H^  4%. 

100  iJ-,.,!                          100B'„-j 

a;  +  n= 
*           50 

1 

x-\-n  = 
56 

60 

«  +  »=: 
65 

1 

30 
35 
40 
45 
50 
55 
60 

14-466 

12-784 

10-113 

6  021 

15-283 
14-312 
12-648 
10-000 
5-978 

15-581 
15082 
14-098 
12-423 
9-837 
5916 

15-555 
15  353 
14-802 
13-756 
12-094 
9-584 
5-813 

Annual 
bonus 

loading 

at  age 

80. 

looi/^ui 

1-102 

1-034 

•973 

•921 

Additional  Reserve  to  maintain  the  rate  of  bonus  at  SOs. 
p.  c.  p.  a.  when  a  true  valuation  is  made.  H^  4%.  Policy 
for  £100.     Age  at  Entry,  30. 


Table  C. 


- 

Simple  Bonus. 

100{B,+TO:»-m|-^«:n|  -  »x+in:»-ml} 

No.  Of 

1    , 

yean 

a;+n= 

x  +  n= 

x-\-n=   x-\-n  = 

In  force 

60 

66 

60            65 

(m). 

5 

1-139     1-217 

1-231      1-169 

10 

1-771      2120 

2259     2-229 

15 

1-564 

2-478 

2-940 

3  068 

20 

1-958 

3-062 

3*549 

25 

2-285 

3  477 

30 

2-518 

Table  D. 

(Approximate  Method.) 


Compouud  Bonus. 

100{^,+«:H-m  (l-075)»-6'x:ii|  .a,+n.:H-rui|} 

No.  Of 

fH 

years 
in  force 

(1-075)* 

60 

x+n  = 
66 

a:  +  n  = 
60 

x-\-n^ 
66 

(w). 

5 

1075 

1-773 

1-985 

2^085 

2105 

10 

1  -156 

2-818 

3-527 

3-921 

4-087 

15 

1-242 

2-502 

4-193 

5-200 

5-721 

20 

1-335 

3-345 

5-527 

6-754 

25 

1-436 

4180 

6-761 

30 

1 

1-543 

4-900 

vol*  JV. 
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Simple  Bonus. 
Additional  Reserve  obtained  by  means  of  an  interest  mai^tn  of 


One-half  of  one  per  cent. 

Three 

-quarters  of  one  per  cent. 

Table  E. 

x:i.    (4% 

Table  F. 

1 

ioo{«r,:„(3i%)-„»v 

)( 

100{ 

«r^:i(3i%)-«rx:»(4%)} 

+  l-5m{J^+«:H-«:(3i%)- 

+  l-5m{^,+„:»-«.  (3i%)- 

-^x+w.ii-iii   (**%)} 

^x+m:«-«!(4%)} 

No.  of 

1 

!                j                !  Xa  of 

yean 

l-5m,*  +  ^=  *"*^"=  ^""^"^ 

x  +  «  = 

X-r»  = 

«  +  «=  a:  +  n=  «  +  »=    yfaw 

in  force 

*^*"l      60           66 

«0 

66 

60 

66      1      60            66      ,  in  force 

(m). 

; 

1                                            i 

5 

7-5     1-031      1028 

•991 

•937 

1-562 

1-565 

! 

1-515     1  439  1      5 

1     10 

!16       1  612     1-800     1-837 

1-796 

2-433 

2-730     2-799     2*746  |    10 

'     15 

'22-5     1-433     21 19     2-414 

2-489 

2152 

3199     3-661     3-789      15 

2<) 

30                  ,1-685     2-535 

2-903 

2-532     3-828     4*402      20 

25 

87-5                            1  1-906 

2-865 

2  865     4-327  i    25 

30 

!45                   1 
1 

2-091 

1 

3*141       30 

1          1 

Compound  Bonus. 
Additional  Reserve  obtained  by  means  of  an  interest  margin  of 


Three-quarters  of  one  per  cent. 
Table  G. 


100{«r,:n!(3i%)-^rx:ii|(4%)} 

+  100{(l-075)i-ini4,+«:rn;^l  (3J%) 

<«x+m:n-ml  \4^)f 


I  No.  Of 
years 

.  in  force 
(m). 


5 
10 
15 
20 
25 
30 


»       ix  +  n; 
100{(1  075)4 -l}i      50 


7-5 
15-6 
24-2 
335 
43-6 
54-3 


1-562 
2-462 
2-202 


x-\rn 
I      66 


1*565 
2-766 
3^80 
2-635 


x  +  n  = 
60 


X  +  w 
66 


1-515 
2-838 
3-761 
3-993 
3-042 


1-439 

2-787 
3-898 
4-602 
4-608 
3-406 


One  per  cent 
Table  H. 


i*K)ur,:n(3%)-^r'^,^.(4%il 

+  100{(l-075)"-  l}{J,^.,..^i^l(3^) 

^x+m:in;|  (4%)} 


x-vn 
60 


2-106 
3-305 
2-942 


x  +  «  = 
66 


2120 
3-729 
4*404 
3-521 


a:  +  n  = 
60 


2*061 
3*844 
5  071 
5*360 
4*064 


.\'o.of 

i:+w  = 

jrf«i 

66 

iiifoite 

(•> 

1*965 

9 

3*790 

10 

5-281 

15 

6-207 

20 

6-188 

25 

4*554 

90 

Examination  of  these  tables  would  seem  to  point  to  the  con- 
clusion that  in  so  far  as  Simple  Bonus  policies  are  concerned,  the 
inferences  already  drawn  with  regard  to  the  interest  margin 
necessary  for  the  maintenance  of  the  rate  of  bonus  under  Whole 
Life  policies  are   equally  applicable   to  Endowment  Assurances. 


special  Class  Policies 


403 


For  Compound  Bonus  policies,  however,  it  appears  to  be  indicated 
that  even  an  interest  margin  of  1  per  cent,  is  barely  sufficient, 
under  the  conditions  assumed,  to  uphold  the  bonus  rate.  One  was 
scarcely  prepared  to  expect  this  conclusion,  and  Tables  I  and  J 
were  therefore  constructed  in  case  the  result  might  be  due  to  the 
inaccuracy  of  the  approximate  method  employed,  but  comparison 
of  Table  J  with  Table  D  only  serves  to  show  how  close  was  the 
approximation,  and  in  further  pursuit  of  the  inquiry  this  method 
was  reverted  to. 

From  the  trend  of  the  tables,  it  looked  as  if  the  deficiency  in 
the  1  per  cent,  interest  margin  would  be  even  more  marked  in 
the  case  of  Whole  Life  policies,  and  this  supposition  was  confirmed 
by  Tables  R,  L,  and  M.  That  the  deficit  is  not  made  good  out 
of  superfluous  loading  is  proved  in  Table  N,  where  the  annual 
premiums  for  a  SOs.  bonus  at  H^  4  per  cent,  are  compared  with 
the  annual  surplus  margins  which  remain  after  deducting  from  the 
premiums  charged  by  the  Compound  Reversionary  Bonus  Offices 
(J,LA.,  xxxii.  337),  first,  commission  at  2^  per  cent.,  and 
second,  the  H^  4  per  cent,  valuation  premium,  leaving  all  other 
expenses  to  be  met  from  extraneous  sources. 

The  general  conclusion  seems  to  be  that  a  Compound  Bonus 
Office  anxious  to  maintain  a  30s.  bonus  will  have  to  make  a  con- 
siderable amount  of  miscellaneous  profit  before  it  can  be  satisfied 
with  an  interest  margin  of  1  per  cent. 

Table  J. 
Table  I.  ^„       ,.  ,    , 

(Exftct  Method.) 


ae  value  of  Compound  Reversionary 
Bonus  of  308.  per  cent,  per  annum 


100  B' 


X  N 


ar  +  n  =  , 


x  +  n=    a:  +  n  = 


0 
5 
0 
5 
0 
5 
0 


nt 
ling 


60 

66 

60 

14-400 

15-212 

15-507 

12-727 

14-247 

15  014 

10-070 

12-593 

14-037 

6-021 

9-959 

12-37(» 

5-978 

9-798 
5-916 

1-097 

1-029 

•968 

66 


15-482 
15-283 
14-737 
13-698 
12-046 
9-549 
5-813 


Additional  Reserve  required  to  maintain 
the  bonus  rate. 

Age  at  Entry,  30. 

100 { B'^+n, : ;rrsi,(l -075)1? - 6', »-  •  ax+,„ : ;r^} 


No.  of 

years  71  •07'>\i 
in  forced*  "'^^ 

(m).  ' 


a; +  11: 
60 


5 
10 
15 
20 
25 
30 


1075 
1156 
1-242 
1-335 
1-436 
1-543 


1-766 
2-808 
2-524 


x-k-n 
66 


1-979 
3-518 
4182 
3-366 


a:  +  n  = 
60 


x+n: 
66 


2-085 

2-108 

3-914 

4-084 

5187 

5-710 

5-514 

6-741 

4-204 

6-749 

4-981 

-916 
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Notes  071  Life  Assurance  in  the 
United  States  of  A  merica. 

{Mead  before  the  Actuarial  Society  of  Edinburgh^  1th  Dec,  1899.) 

My  principal  object  in  presenting  this  paper  is  to  assist  the 
student  in  his  endeavour  to  obtain  a  knowledge  of  Life  Insurance 
as  it  is  practised  in  the  United  States  of  America,  and  to  correct 
certain  misconceptions  regarding  it  among  many  of  the  older 
members  of  the  profession. 

The  casual  reader  is  apt  to  receive  wrong  impressions  of 
Insurance  in  America  through  a  want  of  knowledge  of  the  con- 
ditions surrounding  it.  He  is  probably  under  the  impression 
that  nearly  all  American  companies  do  business  on  the  tontine 
plan,  that  new  assurance  is  obtained  at  enormous  cost,  and  that 
*' Assessment  Insurance"  of  the  original  type  is  the  only  system 
practised.  Before  proceeding  to  discuss  these  matters,  it  will  be 
well  to  give  a  brief  review  of  the  history  of  Insurance  in  the 
United  States.  Without  historical  knowledge  it  is  difficult  to 
understand  the  legislative  enactments  regarding  "Old  Line" 
Insurance,  or  to  realise  the  astonishingly  large  proportions  to 
which  Assessment  Insurance  has  grown. 

There  are  two  distinct  classes  of  companies  —  the  ''Legal 
Reserve"  and  "Non-Legal  Reserve"  companies.  The  former 
are  so  called  because  they  are  required  by  law  to  maintain  a 
reserve  based  on  a  specified  standard.  These  are  the  Legal  or 
"  Old  Line  "  Companies.  The  Non-Legal  Reserve  Companies  do 
not  require  to  maintain  any  specified  standard  of  reserve,  and 
may  be  divided  into  "Fraternal  Orders,"  "Assessment  Associa- 
tions," and  "  Flexible  Premium  Companies." 

In  connection  with  the  Legal  Reserve  Companies,  the  State  of 
Massachusetts,  on  Mr.  Elizur  Wright's  advice,  was  the  first  to 
adopt  the  net  valuation  system.  The  table  employed  standard  of 
was  the  "  Seventeen  Offices'  Experience,"  with  interest  Valuation, 
at  4  per  cent  This  table  is  always  referred  to  as  the  "Actuaries' " 
or  "  Combined  Experience  "  table,  and  it  is  one  of  the  curiosities 
of  an  up-to-date  country  that  the  "  Seventeen  Offices'  Experience 
Table,"  compiled  over  half  a  century  ago,  is  still  in  such  repute. 


430  Notes  on  Life  Assurance 

The  State  of  New  York  in  the  year  1866  followed  the  example  of 

Massachusetts,  and  fixed  upon  the  English  Life  Table  (Male),  No.  3, 

with  5  per  cent,  interest,  which  in   1868  was  changed  to  the 

American  Experience  Table  (Roman's),  with  4^  per  cent,  and  in 

1887  to  the  Actuaries'  Experience,  with  4  per  cent.    The  law  passed 

in  1893.  called  the  Roche  Bill,  permits  the  companies  to  select  then 

own  standard.    In  the  words  of  the  Superintendent  of  Insurance— 

"  This  Bill  provides  that  all  valuations  made  by  the  Superintenden 

shall  be  made  according  to  the  table  of  mortality  adopted  as  th* 

standard  of  valuation  by  the  company  for  which  such  valuatioi 

is  made."     It  was  made  inoperative  on  account  of  the  refusal  o 

other  States   to   accept  any  standard  less   exacting    than  thi 

prescribed  by  their  own  laws.     In  the  early  history  of  Insurant 

the    necessity   of    compelling    the   companies   to    put    aside    ai 

adequate  reserve  is  evidenced  by  the  very  crude  opinions  whid 

prevailed  regarding  "reserves."     An  eminent  actuary  even  gav 

his  approval  to  the  valuation  plan  of  one  company,  which  showe 

,     '       a  large  surplus,  by  assuming  that  the  old  business  would  not  co£ 

^^  anything  for  its  care. 

;  So  far  as  I  can  discover,  there  is  no  record   of  Assessmen 

i  Insurance   in   America  until   the   year    1869.      Assurance  wa 

;  therefore  commenced  on  a  correct  basis,  and  there  would  probabl; 

^  have  been  no  Assessment  Insurance  but  for  the  want  of  confidenc 

in  Old  Line  Companies,  caused  by  the  many  failures  among  thei 
ranks.  Up  to  the  year  1870,  insurance  companies  grew  an 
multiplied.  In  that  year  and  in  the  next  few  years  there  came 
period  of  disaster,  the  details  of  which  cannot  be  entered  into  i 
this  paper.  Suffice  it  to  say  that  more  than  half  of  the  companic 
were  wiped  out  of  existence  in  ten  years. 

Non-Legal    Reserve   Companies. — Under  the    condition 

which  I  have  mentioned,  there  is  little  wonder  that  the  Asses« 
mont  and  Fraternal  Associations  came  into  existence  in  gre^ 
numbers  and  received  support  from  all  classes  of  people.  Thei 
were  many  things  a  layman  could  not  fully  understand,  but  whici 
appeared  to  him  to  prove  that  the  Old  Line  method  was  incorrecl 

Fraternal  ^Orders. — The  assessment  method  was  first  prac 
tised  by  the  Fraternal  Orders.  In  their  crude  condition  a  fixe 
rate  was  collected  at  each  death,  irrespective  of  the  age  of  th 
member,  and  the  proceeds  were  paid  to  the  beneficiaries.  Thi 
system  was  followed  by  the  payment  of  a  stipulated  sum  to  th 
beneficiaries,  the  basis  of  assessment  being  still  the  same,  i 
number  of  companies  divided  their  members  into  classes,  th 
Grade  Assesfl-  death  losses  of  each  class  being  paid  by  the  member 
msntruna  in  that  class.  As  there  was  no  reserve  fund,  th 
assessments  increased  to  such  an  extent  that  a  friend  of  mine  wt 


in  the  United  States  of  America  431 

eventually  assessed  $500  on  a  $3000  policy.  After  explaining  to 
him  that  the  last  man  in  the  class  would  be  required  to  pay  the 
total  death  loss  of  the  member  preceding  him,  and  that  there 
would  be  no  funds  to  pay  the  last  man's  claim,  he  decided  to 
drop  his  policy.  The  company  in  which  he  insured  was  given  a 
decent  burial  four  years  ago.  One  association  charged  a  fixed 
premium  each  year  for  all  ages  from  15  to  55,  and  continued  to 
pay  the  promised  sum  insured  for  many  years.  It  seemed  destined 
for  a  long  life,  but  an  investigation  into  its  business  methods 
caused  lack  of  confidence  in  the  management,  with  the  result  that 
the  members  resigned  in  large  numbers,  and  the  company  went 
to  pieces  in  a  few  months. 

It  was  soon  recognised  that  the  assessments  should  vary  with 
the  age  of  the  assured,  and  rules  more  or  less  crude  were  adopted, 
usually  for  every  fifth  age  of  entry.  Thus  a  member  who  entered 
at  age  25  would  pay  5s.  per  assessment,  while  one  who  entered  at 
age  55  would  pay  10s.  per  assessment.  The  resulting  inequality 
increased  with  the  duration  of  the  policy.  At  the  tenth  year  of 
membership,  the  entrant  at  age  55  would  only  be  paying  twice 
instead  of  four  times  the  amount  required  from  the  entrant 
at  age  25. 

As  the  Fraternal  Orders  are  on  one  of  the  foregoing  plans,  with 
very  few  exceptions,  prophetic  vision  is  not  needed  to  foresee  the 
end.  Unfortunately  these  orders  and  societies  can  be  organised 
so  easily  that  new  ones  spring  up  to  take  the  place  of  those  in  a 
dying  condition.  The  members  who  are  in  a  good  state  of 
health  abandon  the  decadent  order  in  large  numbers  and  thus 
hasten  its  end,  leaving  a  number  of  the  members  in  orowth  and 
bad  health  without  insurance.  As  the  yearly  death-  ^^^cay- 
rate  is  only  from  £4  to  £5  in  each  £1000,  and  the  expense 
charges  are  merely  nominal,  the  'present  cost  to  the  members  is 
considerably  less  than  yearly  renewable  term  insurance  in  any  Old 
Line  Company.  The  marvellous  cheapness  in  the  early  years 
largely  accounts  for  the  popularity  of  these  orders.  To  this 
must  be  added  the  social  element  of  the  various  lodges,  which 
is  a  very  large  factor  in  many  of  the  orders.  It  is  not  to 
be  presumed  that  only  the  ignorant  many  are  insured  in 
them.  Even  the  educated  few  hold  policies,  realising  that 
they  are  obtaining  insurance  at  a  low  cost,  and  taking  their 
chance  of  being  in  sufficiently  good  health  to  obtain  Old 
Line  insurance  when  the  Fraternal  Order  enters  into  its 
period  of  decay. 

Assessment  Associations.— The  rapid  growth  of  the  Fra- 
ternal Orders  induced  men  to  start  associations  on  the  same  or  a 
similar  plan,  with  the  exception  that  agents  were  employed,  and 
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the  Associations  were  conducted  from  a  business,  and  not  from  a 
fraternal,  standpoint.     The  plans  adopted  were : — 

I.  An  equal  rate  of  assessment,  irrespective  of  age. 

IL  A  rate  of  assessment  varying  only  according  to  age  at 
entry. 

III.  A  rate   of  assessment  in  accordance  with  the  age  of 
entry  and  attained  age. 

With  regard  to  the  third  class,  an  extra  for  contingencies  was 
often  added,  which  was  apportioned  among  the  survivors  at  the 
end  of  a  certain  number  of  years.  It  was  estimated,  and  even 
promised,  that  the  fund  thus  created  would  be  sufficient  to  keep 
the  cost  from  increasing  at  the  end  of  a  specified  time — sometimes 
20  years,  but  oftener  at  the  expectation  of  life.  Theoretically 
there  was  no  objection  to  this  plan,  but  practically  the  fund  was 
not  sufficient  to  keep  the  rate  from  increasing  at  the  end  of  the 
period,  and  there  was  almost  universal  dissatisfaction.  Their 
experience  forced  the  management  to  conclude  that  many  of  their 
pet  theories  were  untenable  in  practice.  A  development  of  the 
plans  followed  on  the  Legal  Reserve  Lines,  the  companies  which 
made  this  advance  being  commonly  known  as  Flexible  Premium 
Companies. 

Flexible  Premimn  Companies. — This  is  the  modem  develop- 
ment of  Assessment  Insurance,  and  is  midway  between  the  Old 
Line  and  Assessment  systems.     Its  distinctive  features  are  : — 

1st.  A  stipulated  or  flexible  level  premium  in  place  of  the 
increasing  cost 

2nd.  An  expense  loading  which  is  fixed  by  the  policy 
contract  and  is  usually  the  same  at  all  ages. 

3rd.  A  provision  for  a  reserve  adequate  to  fulfil  the  con- 
ditions of  the  policy,  on  some  basis  mentioned  therein, 
in  accordance  with  the  ideas  of  the  management. 

4th.  The  right  to  require  the  members  to  make  up  any 
deficit  in  reserve  by  an  assessment. 

This  system  has  been  adopted  by  many  companies  which  at 
one  time  charged  a  natural  or  increasing  premium.  In  some 
companies  the  rates  are  about  the  same  as  the  Non-participating 
Premiums  of  Old  Line  Companies.  Unfortunately  many  associa- 
tions did  not  charge  sufficiently  high  rates  in  their  early  years. 
The  fear  of  dissatisfaction  among  old  members  led  some  companies 
to  charge  new  members  with  a  considerable  share  of  the  mortality 
under  the  old  policies,  thus  impairing  the  reserve  under  new 
contracts.  Many  of  them  have  now  the  services  of  recognised 
Old  Line  actuaries,  who  are   endeavouring  to  put   them  on   a 
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sound  basis.  As  the  right  to  make  good  any  deficiency  is 
recognised  in  the  policy,  the  mistakes  of  the  past  can  be  cured 
unless  there  is  too  great  a  deficiency,  and  consequently  too  large 
a  call  to  be  made  on  the  members. 

The  level-rate  policies  were  adopted  because  it  was  recognised 
that  the  increasing  assessment  was  unpopular.  The  new  premiums 
purport  to  remain  the  same  during  a  term  of  years  or  for  life. 
These  are  usually  called  Level  or  Flexible  Premium  policies,  and 
are  offered  on  the  term,  whole  life,  and  limited  payment  plans. 
The  originators  based  their  rates  on  various  tables  of  Basis  of 
mortality,  and  also  used  the  lapse  element  in  order  to  ^Pwmiums. 
reduce  the  premium.  Where  there  is  a  low  lapse  rate  the 
reduction  in  premium  is  necessarily  small,  and  would  not,  there- 
fore, be  much  of  a  factor  in  Britain  or  Grermany.  The  heavier 
lapse  rate  in  the  United  States  makes  the  reduction  in  premium 
quite  considerable.  In  the  beginning  of  the  movement  the 
premiums  were  calculated  by  merely  taking  a  percentage  deduction 
from  the  premium  without  lapse.  The  percentage  was  obtained 
in  a  very  arbitrary  manner,  and  if  the  premiums  were  based  on  a 
light  mortality  table,  the  rates  were  not  reliable. 

Improvements  were  made  in  the  method  of  obtaining  premium 
rates  until  a  thoroughly  sound  method  of  calculation  was  obtained 
by  Mr.  L.  G.  Fouse.     He  calculated  the  lapse  and  death  rate  from 
the  actual  experience  of  certain  Assessment  Companies,  and  then 
proceeded  to  construct  tables,  which  he  called  decrement  tables, 
in  the  usual  manner,  with  the  additional  factor  of  lapse.      A 
novice  constructing  such  tables  is  apt  to  consider  the  1%  column  as 
a  basis  for  the  2?{»,  instead  of  constructing  another  ^  .latni 
column  ^«— J(Ajc+rfa.),  which  may  be  called  the  payers,   tion  of 
(Let  A  symbolise  the  lapses.)     If  an  annual  premium   SJS®"**^* 
is  collected  in  the  year  of  death,  then  the  payers' 
column  would  be  Ix—^kx-     The  rate  of  mortality  {gg^  should  not 
be  multiplied  into  1%^  but  into  the  actual  number  ai  risk  in  the 
middle  of  the  year  in  order  to  obtain  the  number  of  deaths.     The 
work  is  very  laborious,  as  the  lapse  and  death  rates  are  different 
at  each  age  of  entry,  thus  necessitating  commutation  tables  for 
each  age  at  entry.     To  save  labour,  the  commutation  tables  may 
be  computed  at  quinquennial  ages  and  the  intermediate  values 
interpolated. 

I  have  observed  that  the  lapse  rate  over  a  series  of  years  is 
nearly  as  regular  as  the  rate  of  mortality  in  the  company's  own 
experience.  The  lapse  rate  varies  in  different  companies,  de- 
pending largely  upon  the  method  of  obtaining  new  business.  If 
the  new  applications  are  received  under  high  pressure,  large 
commissions  being  paid,  the  lapse  rate  will  be  heavier  than  in  a 
company  which   pays  moderate  commissions.      Of  course,  if  a 
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company  changes  iU  method  of  doing  bnameas,  its  lapse  rate 
would  vary  considerably.  In  stating  that  the  lapse  rate  is  r^iular 
over  a  series  of  years,  it  is  presumed  that  like  conditions  as 
regards  company's  management  preyaiL  One  year  cannot  be 
compared  with  another  year,  as  the  business  conditions  of  the 
community  may  be  entirely  different,  but  over  a  series  of  years 
there  is  likely  to  be  an  equal  number  of  years  of  national 
prosperity  and  adversity.  It  is  hardly  necessary  to  mention 
that  age  has  a  most  important  bearing  on  the  lapse  rate,  as 
may  be  seen  by  reference  to  Mr.  Emory  M'Clintock's  work  on 
"  Selection." 

One  of  the  stock  arguments  of  those  who  use  the  lapse  rate  is, 
''  We  do  not  require  to  carry  such  a  large  reserve  as  the  Old  line 
Company."  This  is  only  true  by  reason  of  the  lower  mortality 
rates  assumed  in  the  calculations.  They  do  not  realise  that  if  the 
lapse  rate  is  employed,  the  contribution  to  reserve  ^  member  is 
less  than  under  the  regular  method,  but  the  Mai  reserve  at  the  end 
of  any  year  is  almost  identical,  provided  the  same  table  of 
mortality  is  used  in  both  instances.  In  the  former  case,  the 
Jttmbxw^  contribution  to  reserve  by  the  lapsed  members  swells 

when  lapse  the  fund  of  the  survivors,  and  in  the  latter  it  is 
JJJJ^**  transferred  from  reserve  to  surplus  account,  the 
member  being  only  credited  with  his  payment  to 
reserve  plus  interest  and  benefit  of  survivorship  from  death  alone. 
In  referring  to  contribution  to  reserve,  I  mean  the  value  at  the 
beginning  of  the  year  of  the  reserve  at  end  of  year,  or  the  net 
premium  plus  reserve  at  end  of  previous  year  minus  the  dis- 
counted cost  of  insurance,  i,e, : — 

»«+n-i 

As  this  section  of  my  subject  is  not  of  great  interest  to  British 
actuaries,  I  shall  not  give  a  demonstration  of  the  above  facts. 
One  use  of  the  lapse  factor  in  Britain  would  be  in  determining 
the  reserve  to  be  held  to  meet  the  declared  dividend  under 
deferred  dividend  policies.  This  would  decrease  the  reserve, 
which  is  the  opposite  of  the  present  tendency.  The  lapse  element 
can  also  be  employed  in  preparing  tables  and  valuing  policies  for 
friendly  societies. 

WhUe  the  use  of  the  lapse  factor  is  theoretically  correct,  the 
data  on  which  the  rates  of  most  of  the  Flexible  Premium 
Companies  are  based  are  considered  unsafe  by  most  actuaries. 
The  often  expressed  idea  of  the  leading  men  of  the  Flexible 
Premium  system  is  to  charge  a  premium  which  will  be  not  more 
than  sufficient  to  meet  the  policy  conditions — in  other  words, 
they  desire  to  discount  all  future  profits.  That  being  the  case, 
we  can  readily  understand  that  they  will  not  adopt  the  mortality 
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rates  which  it  would  be  necessary  for  an  Old  Line  Company  to 
employ.  The  mortality  and  lapse  rates  are  sometimes  p^^^  j^y 
taken  from  the  "  Thirty  American  Offices*  Experience  "  Death  and 
(Meech),  but  oftener  from  the  experience  of  Assess-  ^P"®  Kates, 
ment  Companies  in  general,  or  of  an  individual  company. 
The  premiums  are  lower  in  most  cases  than  the  regular  non- 
participating  policy.  On  objection  being  taken  to  the  premiums 
on  the  ground  of  their  being  too  low,  the  usual  reply  is  that 
Old  Line  Companies  make  a  profit  on  the  non-participating 
business,  otherwise  they  would  not  issue  it.  The  "  Prime  Cost,'* 
"Cost  Price,"  or  "Anticipated  Dividend*'  plans  of  the  British 
companies  also  prove  to  the  minds  of  the  assessment  advocates 
that  the  non-participating  rates  are  too  high. 

As  the  Assessment  Companies  claim  to  base  their  premiums  on 
the  tnie  experience  of  death  and  lapse  in  the  past,  provision  must 
be  made  in  the  event  of  the  future  being  different  ABBessment 
from  past  experience.  An  assessment  clause  is  there-  ^^^®« 
fore  introduced  which  is  commonly  referred  to  as  the  "Safety 
Clause  "  or  **  Safety  Valve."  Several  companies  which  charge  an 
increasing  premium  make  provision  for  a  guarantee  fund  by  a 
contribution,  payable  once  only,  of  fifty  cents  for  each  year  of  the 
applicant's  age.  The  reserve  thus  created  is  their  safety  fund  which 
is  to  be  used  on  the  death-rate  exceeding  1  per  cent,  per  annum.  One 
company,  by  reason  of  a  large  new  business  and  careful  selection, 
has  had  only  half  of  1  per  cent,  death-rate  for  the  last  fifteen 
years,  and  has  therefore  assumed  that  the  reserve  fund  will  never 
be  required  and  can  be  returned  to  the  member's  estate  at  his 
death.  The  companies  which  charge  a  level  premium  divide  it 
into  mortuary,  expense,  and  reserve  elements.  The  policy  provides 
that  the  reserve  may  be  used  to  pay  death  losses  in  excess  of  the 
expected,  but  rarely  provides  for  a  condition  when  the  reserve  is 
exhausted.  Other  companies  agree  to  lay  aside  25  per  cent,  of 
the  level  premiums  as  an  emergency  fund  which  may  be  withdrawn 
at  the  end  of  five  years  or  thereafter  as  a  surrender  value.  If  the 
remaining  75  per  cent,  be  insufficient  to  meet  the  needs  of  the 
association,  an  assessment  may  be  made.  One  association  an- 
nounces in  its  policy  that  the  premium  is  based  on  the  American 
4^  per  cent,  table  and  is  amply  sufficient — "  but  to  maintain  the 
absolute  security  of  its  policies,  the  company  reserves  the  right, 
should  the  mortuary  requirements  of  the  company  exceed  the 
amount  thus  provided,  to  levy  an  additional  premium,"  etc.  No 
mention  is  made  of  the  course  to  be  pursued  when  the  reserve  is 
actually  impaired. 

Only  one  company  agrees  to  carry  a  reserve  calculated  by  the 
usual  formula: — n^a»=-^«+n— ^«(l+<*«+n).  As  a  lapse  element 
was  used  in  the  construction  of  the  premium,  it  also  enters  into 
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the  coiutractioD  of  A,,  P.  and  o^  As  several  companies 
011I7  receutljr  adopted  premiDina  intended  to  be  level  for  til 
for  I  period  of  years,  insufficiency  of  these  rates  may  be  coi 
np  for  a  number  of  years,  especistly  when  the  claBse  only  reqi 
an  assesament  in  the  event  of  the  exhaustion  of  the  reserve  f 
and  not  on  the  proper  reserve  becoming  impaired.  In  u 
instaucM  preminms  have  been  adopted  which  are  only  8nffi< 
to  fulfil  the  policy  conditions  provided  the  lapse-rate  be  1 
the  death-rate  h'ght^  and  the  interest  earned  be  4  or  4|  per  < 
The  management  have  then  proceeded  to  quote,  and  have  acti 
given,  surrender  values,  thos  making  the  use  of  the  safet] 
assessment  clause  in  the  near  future  a  necessity.  For  1 
people  the  lapse  factor  is  a  dangeroua  element,  as  they  cai 
be  made  to  understand  that  surrender  values  mast  not  be  gi 
when  lapse  is  used  in  calculation  of  the  premium,  and  that 
reduced  premium  is  the  compensation  to  the  insured  for  foregi 
surrender  values. 

A  reform  to  which  the  assessment  movement  was  pledged 
the  reduction  in  the  ezpeoae  of  obtaining  new  applications, 
in  conducting  the  old  business.  It  was  thought  that  the  1 
way  to  stop  extravagant  expense  was  to  specif; 
the  policy  the  amount  which  could  be  used  for  1 
purpose.  In  the  early  days  of  the  movement 
custom  was  to  charge  an  entrance  fee  of — say — ?]0  per  8I1 
policy,  and  84  per  SlOOO  aunnslly  for  the  expenses  of  the  1 
and  subsequent  years.  The  greater  part  of  the  entrance  fee 
paid  to  the  agent,  and  the  balance  was  usually  sufficient  to  n 
the  coat  of  writing  the  policy  and  the  medical  fees.  This  refi 
was  on  the  right  lines. 

It  was  soon  found  that  the  entrance  fee  prevented  the  ag< 
from  getting  new  members  owing  to  the  competition  of 
regular  companies.  It  has  accordingly  been  abolished, 
superseded  by  a  fixed  percentage  or  by  all  the  first  year'a  premi 
for  first  year's  expenses,  and  a  certain  rate  per  thousand  insiirs 
for  the  subsequent  years'  charges.  At  the  present  time  it 
usual  to  state  in  the  policy  that  the  first  year's  premium  may 
Dsed  in  defraying  the  first  year's  expenses  and  cost  of  mortal 
The  charge  was  made  that  Old  Line  Companies  treated  tl 
policyholders  inequitably  by  constructing  gross  premiums  01 
percentage  loading  of  the  net  premium,  thereby  assessing  expet 
according  to  their  age  at  entry. 

It  was  necessary  that  the  assessment  advocates,  in  order  to 
consistent,  should  charge  a  constant  on  the  sum  insured.  Si 
constant  was  from  %2  to  |5  per  ftlOOO  insurance.  The  Assi 
ment  Associations  made  a  mistake  in  loading  by  a  consti 
because  they  are  now  being  taxed  a  percentage  on  the  premii 
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by  the  various  States,  although  the  renewal  commissions  are 
computed  on  the  amount  of  insurance.  At  one  time  Assessment 
Associations  of  all  kinds  were  exempt  from  taxation,  but  now 
only  "  Fraternal  Orders "  escape  the  heavy  burden  on  those  who 
share  one  another's  burdens.  Several  Flexible  Premium  Com- 
panies have  had  to  increase  their  limitation  for  expense  by 
inserting  in  policies  a  clause  giving  the  management  the  right 
to  charge  taxes,  and  also  the  expense  of  settling  death  claims 
against  the  mortality  or  reserve  account.  Experience  has  shown 
that  a  Flexible  Expense  Income  is  almost  as  necessary  as  a  Flexible 
Premium  Income. 

As  I  mentioned  previously,  a  large  variety  of  policies  is  offered 
by  the  Flexible  Premium  Company.  The  most  popular  kind  is 
ten,  fifteen,  and  twenty  year  term  insurance,  with  the  variety  of 
right  to  change  to  any  other  plan  without  medical  PoUdes. 
examination  on  paying  the  rate  for  the  attained  age.  At  the  end 
of  the  period,  the  member  may  renew  by  paying  the  premium  at 
the  attained  age,  less  his  share  of  profits,  if  any,  converted  into 
an  annuity.  A  whole  life  policy  at  a  level  rate,  without  any 
surrender  value,  is  another  popular  form.  They  are  also  issuing 
limited  payment  policies  with  proportionate  paid-up  insurance, 
term  extension,  loans  and  cash  values.  The  laws  of  many  States 
will  not  allow  the  guaranteeing  of  those  surrender  values  unless 
the  full  legal  reserve  is  carried.  The  difficulty  is  met  by  dividing 
the  premium  into  two  parts,  one  for  expense  and  mortality,  and 
the  other  for  reserve.  A  guarantee  is  then  given  to  return  the 
latter  with  its  proper  share  of  interest.  The  argument  in  com- 
petition against  the  Old  Line  Companies  is  that  they  will 
guarantee  certain  figures,  the  guarantee  depending  upon  the  ability 
of  the  company  to  carry  it  out.  If  the  company  has  not  the 
full  legal  reserve  it  will  be  put  into  the  hands  of  Receivers,  which 
means  that  the  policyholders  will  get  only  a  percentage  of  the 
figures  guaranteed.  The  Flexible  Premium  Company,  on  the 
other  hand,  guarantees  the  fact  that  it  will  return  the  reserve 
element  with  its  proper  share  of  interest — the  deduction  being 
that  the  Old  Line  Company  guarantees  figure?,  while  the  Flexible 
Premium  Company  guarantees  facts,  and  the  latter  is  therefore 
the  better  of  the  two.  In  addition  to  the  policies  already  men- 
tioned, the  Flexible  Premium  Companies  occasionally  issue  return 
premium  contracts — in  fact,  anything  which  does  not  come  within 
the  meaning  of  Endowment  Insurance,  as  that  is  prohibited  under 
many  of  the  assessment  laws. 

Owing  to  the  failure  of  several  Flexible  Premium  Companies 
which  did  not  charge  sufficient  premiums,  many  of  the  survivors 
have  changed  to  the  "Old  Line''  basis,  eliminating  the  safety 
clause,  and  charging  the  same  rates  as  the  regular  companies. 
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In  fact  the  Flexible  Premium  plan  seems  to  be  but  a  stepping- 
stone  to  the  "  Old  Line  "  system. 

As  the  Flexible  Premium  Companies  do  not  generaUy  allow  either 
loans  or  surrender  values  before  the  end  of  the  seventh  year,  it  will 
generally  be  conceded  that  the  rates  need  only  be  slightly  increased 
in  order  to  make  them  "fixed"  instead  of  "flexible."  I  have 
seen  many  annual  dividend  policies  where  the  net  cost  of 
insurance  is  considerably  less  than  the  rates  of  the  Flexible 
Premium  Companies. 

The  Limited  Payment  Premiums  are  practically  the  same  as 
non-participating  rates  of  Old  Line  Companies.  The  policies 
Limited  ^^  made  participating  at  the  end  of  the  payment 

l^yment  period.  With  inexpensive  management,  carefully 
PreminmB.  gelected  risks,  and  a  good  investment  of  funds,  some 
of  the  companies  will  be  able  to  carry  out  the  conditions  of  the 
policies  which  are  now  being  sold. 

It  may  be  of  interest  to  British  actuaries  to  know  that  the 
whole  life  and  limited  payment  life  policies  are  often  com- 
pared with  the  "cost  price"  plan.  If  the  dividends  show  that 
a  larger  premium  should  have  been  charged,  then  those  policy- 
holders on  the  "  cost  price  "  plan  are  required  to  pay  the  deficit, 
or  have  it  charged  against  the  policy  with  interest  Similarly, 
if  the  reserve  of  the  Flexible  Premium  Company  is  impaired,  the 
deficit  must  be  made  good  by  assessments,  or  charged  against 
the  policy  with  interest,  in  those  States  where  the  latter  course 
is  not  prohibited  by  law. 

The  Flexible  Premium  Companies  have  been  very  much  criti- 
cised for  making  term  insurance  one  of  their  leading  policies, 
Mortality  because  it  is  generally  understood  that  term  insurances 
on  Term  induce  a  high  mortality,  owing  to  the  personal  selec- 
^"•^*^*^^-  tion  of  the  applicant.  Mr.  Loveland  of  the  North 
Western  Insurance  Company  gave  the  following  as  an  indication 
of  the  selection  in  his  company  : — 


PUn. 

Actual  Loss. 

Expected  or 
Tabular  Loss. 

Ratio  per  cent 

of  Actual  to 

Expected. 

Term,        .... 
Non-Participating  Life,    . 
Ordinary  Life, . 
Addition  Life,' 
Prepaid  Life,'  . 
Endowment, 

71,750 

61,600 

6,540,078 

650,296 

3,094,967 

2,054,286 

58,310 

62,256 

7,815,412 

837,224 

4,406,407 

3,238,042 

123.1 
117.7 
83.7 
77.7 
70.2 
63.4 

Sum, 

12,472,867 

16,407,651 

76.0 

1  Addition  Life  si  life  and  }  term. 

s  Prepaid  Life  s  Limited  payment  and  fblly  paid  life  contimcta. 
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Apparently  the  selection  of  the  life  was  the  principal  cause  of 
the  difference  in  mortality.  I  am  of  opinion,  however,  that  the 
rate  of  commission  has  a  bearing  on  the  matter.  It  is  the  custom 
to  pay  a  very  small  commission  in  Old  Line  Companies  on  term 
insurance,  which  is  not  made  attractive,  with  the  result  that  the 
agent  opposes  the  applicant  in  his  desire  to  take  term  insurance, 
and  only  those  who  feel  sure  that  they  are  not  good  lives  will 
insist  on  taking  such  insurance,  thus  intensifying  the  selection. 
This  view  is  confirmed  by  the  result  of  an  unpublished  investiga- 
tion into  mortality  in  an  Assessment  Company,  which  showed 
that  there  was  practically  no  difference  in  the  death-rates  between 
term  and  whole  life  insurance  when  the  rates  of  commission  were 
the  same  on  both  kinds.  This  is  a  partial  answer  to  the  criticism 
that  the  Flexible  Premium  Companies  are  committing  suicide 
by  taking  so  much  term  insurance  at  low  premiums  when  the 
mortality  is  supposedly  higher  than  on  any  other  plan. 

My  excuse  for  going  into  a  full  explanation  of  these  associa- 
tions is  twofold — 

1st.  Their  modern  development  is  not  generally  understood 
in  Britain. 

2nd.  Their  numbers  and  vitality  make  them  serious  rivals 
of  the  regular  companies. 

The  total  amount  of  insurance  in  force  in  regular  companies  in 
the  United  States  is  about  £1,100,000,000;  and  the  Non-Legal 
Reserve  Associations  have  a  slightly  larger  amount  at  risk.  A 
business  which  is  as  large,  in  one  or  two  respects,  as  the  Old 
Line,  demands  more  study  and  consideration  from  managers  and 
actuaries.  The  assessment  system  has  done  an  immense  amount 
of  good  by  forcing  many  people  to  see  the  good  of  con<flndiiiff 
insurance  who  would  not  have  taken  Old  Line  policies.  *^JJ^^ 
The  Fraternal  Orders  have  been,  in  innumerable  in-  ABsessment- 
stances,  the  kindergarten  for  agents  and  members  of  ^""^ 
the  regular  companies.  Notwithstanding  the  general  condemna- 
tion of  assessmentism,  the  failures  of  many  Assessment  Associations, 
and  the  large  increase  in  assessments,  it  still  has  a  great  hold 
on  the  rank  and  file  of  the  people — the  social  element  of  the 
lodges  being  a  great  factor  in  holding  the  members  together. 
The  amount  of  policies  or  certificates  in  force  in  these  associa- 
tions increased  rapidly  until  two  years  ago,  since  which  time  it 
has  remained  about  the  same.  Some  Fraternal  Orders  may  suffer, 
while  others  prosper.  For  instance,  one  association  decreased 
from  £32,000,000  insurance  in  force  on  the  1st  of  January  1894 
to  £9,000,000  on  the  Ist  of  January  1899,  while  another  increased 
from  £37,000,000  to  £120,000,000  during  the  same  period. 
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Old  lane  Insurance. — The  growth  of  the  regular  compauies 
in  the  United  States  of  America  has  been  phenomenaL  In  ten 
years  the  insurance  in  force  has  increased  £560,000,000  sterling 
and  the  assets  £150,000,000  sterling.  During  the  year  1898 
the  new  insurance  paid  for  was  £180,000,000  sterling,  the 
premiums  received  £50,000,000,  interest  receipts  £13,000,000, 
death  claims  paid  £1 6,000,000,  matured  endowments  £2,500,000. 
The  cash  paid  for  surrendered  policies  was  £5,500,000,  and  the 
dividends  allowed  £4,000,000.  On  the  1st  of  January  1899  the 
insurance  in  force  was  £1,150,000,000,  the  assets  £290,000,000, 
and  the  surplus  on  the  basis  of  the  Actuaries'  4  per  cent,  table 
£40,000,000. 

I  shall  now  take  up  the  various  points  where  there  is  a  differ- 
ence in  practice  between  Great  Britain  and  the  United  States. 

Policy  Values. — The  first  thing  noticeable  in  looking  over 
a  policy  issued  in  the  United  States  is  the  table  of  surrender 
values.  The  granting  of  surrender  values  was  first  made  com- 
pulsory by  the  State  of  Massachusetts,  although  many  States 
have  now  similar  statutes  commonly  called  Non-Forfeiture  Laws, 
As  a  rule  the  surrender  values  allowed  by  the  companies  are  more 
liberal  than  those  required  by  their  home  State. 

In  Britain  it  is  the  custom  to  state  a  rule  in  the  policy  or 
prospectus  whereby  a  loan  or  surrender  value  may  be  computed. 
Hon-forfeit-  ^^  ^^^  United  States  of  America  tables  are  generally 
able  Pro-  given,  commencing  with  the  second  or  third  year, 
^^^^**'  showing  the  cash,  loan,  paid-up  and  extended  insur- 

ance values.  The  following  gives  a  good  idea  of  loan  and  sur- 
render values  in  use  in  one  of  the  most  liberal  of  the  companies : — 
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Specimen  Table  indorsed  on  Regular  Policies  for  Si 0,000. 

Issued  at  Age  40. 


1 

At  end  of 

Lifk  Policy— Continuous  Premiums  or  $308.40. 

In  case  of 
Sorrender. 

In  case  of  Lapse  of  Policy. 

year 

• 
1 

Cash  Value  or 
Loan  Value. 

Extended  Insurance. 

Or 
Paid-up 
Policy. 

Years.      Days. 

2 

$156.60 

2        137 

$620 

3 

292.30 

3        206 

920 

4 

432.90 

4        262 

1230 

5 

678.60 

5        293 

1530 

6 

729.30 

6        289 

1830 

7 

885.00 

7        243 

2120 

8 

1045.70 

8        160 

2410 

9 

1211.10 

9          36 

2700 

10 

1381.10 

9        236 

2980 

11 

1555.30 

10          35 

3260 

12 

1733.60 

10        166 

3620 

13 

1915.90 

10        268 

3780 

14 

2101.80 

10        343 

4040 

15 

2291.10 

11          28 

4290 

20 

3278.60 

10        362 

6430 

25 

4301.30 

10          35 

6380 

30 

5304.60 

8        306 

7160 

35 

6236.90 

7        142 

7770 

40 

7116.90 

5        282 

8270 

After  the  policy  has  acquired  a  non-forfeiture  value  at  the  end 
of  the  second  or  third  year,  as  the  case  may  be,  it  is  the  practice 
to  continue  it  in  force,  without  payment  of  premium,  for  from 
one  to  six  months.  Before  the  end  of  that  period  the  insured 
must  either  take  paid-up  insurance,  reinstate  the  policy  on  proper 
evidence  of  good  health,  or  accept  extended  insurance.  If  the 
insured  does  not  choose  any  of  these  options,  the  company  notifies 
him  that  his  policy  has  become  extended  for  a  certain  period, 
according  to  its  terms,  or  that  the  company  will  retain  the  risk 
for  the  paid-up  value. 

As  the  reserve  is  used  in  purchasing  temporary  insurance 
according  to  one  of  the  standard  tables,  slightly  loaded,  the 
extension  is  for  a  considerable  period.  For  instance,  a  policy 
taken  out  at  age  40  on  the  twenty-payment  plan,  and  surrendered 
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at  the  end  of  the  sixth  year,  would  be  extended  for  ten  or  eleveii 
years.  At  the  outset  extended  insurance  was  looked  upon  as  s 
Bxtanded  dangerous  option,  because  it  was  thought  that  im- 
^M'*'*'"^  paired  lives  might  be  prone  to  take  advantage  of  its 
privileges  if  they  expected  to  die  within  the  extended  period 
To  counteract  this  selection,  it  was  the  custom  to  deduct  three 
annual  premiums  from  the  sum  insured  in  the  event  of  the  insured 
dying  within  the  first  three  years  of  the  extension.  This  luu 
been  modified  in  recent  practice  until  there  are  companies  grant- 
ing policies  without  provision  for  any  deduction  at  death.  This 
change  in  sentiment  was  brought  about  by  the  experience  of 
several  of  the  companies.  The  company  which  was  most  liberal 
in  the  term  extension  made  a  mortality  investigation  among 
those  members  who  had  taken  advantage  of  the  provision.  The 
mortality  was  found  to  be  83  per  cent  of  the  expected  accord- 
ing to  the  American  table.  Curiously  enough  in  the  year  in 
which  the  investigation  was  made  the  percentage  of  actual  to 
expected  deaths  was  83  per  cent,  among  the  policyholders  in 
general.  As  the  percentage  of  actual  to  expected  deaths  ranges 
from  80  per  cent,  to  85  per  cent,  each  year  in  the  company  in 
question,  the  mortality  among  its  policyholders  who  are  carried 
on  term  extension  must  be  considered  very  favourable.  It  seema 
to  be  a  fact,  at  the  present  time  in  any  event,  that  there  is  no 
discrimination  against  the  companies.  Mention  may  be  made  oi 
the  practice  of  several  companies  which  give  the  insured,  who 
has  taken  advantage  of  the  term  extension,  the  privilege  of  re- 
instating his  original  policy  at  any  time  within  the  extension 
period  by  paying  the  back  premiums  with  interest,  and  passing 
a  satisfactory  medical  examination. 

A  feature  which  would  be  noticed  at  once  by  British  actuaries 
on  inspecting  an  American  policy  is  that  there  is  a  copy  of  the 
application,  and  usually  a  copy  of  part  of  the  medical 
Application     examination,  printed   on   one   of  the  pages  of  the 
P^J"^^  policy.     Some  companies  incorporate  sufficient  war- 

'  ranties  in  the  application,  so  that  it  is  only  necessary 

to  give  a  copy  of  the  application  with  the  insured's  replies  to  the 
various  questions.  Other  companies  divide  the  medical  reportc 
into  two  parts.  The  first  contains  the  insured's  answers  tc 
questions  regarding  family  and  personal  history,  while  the  second 
gives  the  medical  examiner's  report  of  the  risk.  The  former  if 
incorporated  in  the  policy  by  many  companies.  Thia  system 
serves  a  double  purpose.  It  protects  the  company  against  false 
statements  and  the  insured  against  mistakes,  as  he  has  a  copy  oJ 
his  replies  to  the  questions  which  form  the  basis  of  his  contract. 

Policy  Oonditiona. — ^The  general  tendency  is  to  make  the 
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conditions  of  the  policy  as  liberal  as  possible.  There  exists  great 
diversity  of  treatment.  The  most  liberal  of  the  companies  have 
no  restriction  regarding  occupation,  residence,  travel,  habits  of 
life,  or  cause  of  death,  after  one  or  two  years.  One  company  has 
no  restrictions  in  the  policy  of  any  kind  from  the  date  of  issue. 
The  indications  are  that  people  will  pay  more  for  a  policy  free 
from  conditions  than  one  which  might  work  an  injustice  to  the 
beneficiaries.  The  increased  liberality  may  require  either  an 
increase  in  the  premiums  or  a  decrease  in  the  dividends,  but  it 
will  depend  entirely  upon  the  vigilance  used  in  selecting  risks. 
The  company  which  grants  an  unrestricted  policy  takes  the 
utmost  care  before  issue  to  see  that  the  insured  is  in  good 
financial  standing,  is  not  likely  to  go  to  an  unhealthy  climate, 
or  to  change  to  a  hazardous  occupation,  and  is  leading  a  moral 
and  temperate  life.  There  is  one  large  company  which  issues  a 
policy  with  many  restrictions,  even  to  the  retaining  of  the  right 
to  cancel  the  policy  in  event  of  the  insured  becoming  addicted  to 
the  excessive  use  of  narcotics  or  intoxicants. 

There  is  great  diversity  of  opinion  regarding  a  suicide  clause 
in  the  policy.  The  officers  of  those  companies  which  retain  it 
contend  that  the  want  of  a  suicide  clause  is  against  snicide 
public  morality,  because  it  increases  the  number  of  ^^i**"®- 
suicides,  and  that  it  is  also  against  business  morality  because  it 
increases  the  cost  to  the  honest  policy-holder  by  decreasing  the 
dividends.  On  the  other  hand,  it  is  argued  that  the  sum  insured 
should  be  paid  if  the  policy  is  applied  for  in  good  faith,  that  in  a 
majority  of  cases  the  suicide  is  committed  while  insured  is  insane, 
through  disease,  business  or  family  troubles,  and  that  the  bene- 
ficiaries should  not  be  deprived  of  that  protection  which  they 
most  need.  The  percentage  of  suicides  among  the  general 
population  is  less  than  among  insured  lives,  but  as  the  two  are 
not  homogeneous  bodies,  it  does  not  prove  that  the  protection  of 
insurance  makes  a  man  more  heedless  of  his  life,  though  logically 
it  would  do  so.  It  cannot  be  gainsaid  that  a  small  proportion  of 
policies  are  taken  out  with  suicidal  intent  in  the  event  of  certain 
contingencies,  but  there  is  little  doubt  that  the  courage  of  most 
of  the  people  oozes  away,  or  belief  in  self  returns  before  the 
desperate  deed  is  done.  The  proportion  of  those  who  take 
policies  with  suicidal  intent  and  carry  out  their  design  is  ex- 
tremely small.  If  therefore  a  careful  investigation  is  made  as  to 
a  man's  financial  standing  and  business  morality,  losses  of  this 
nature  can  only  amount  to  a  small  sum.  The  suicide  clause 
for  one  year  is  a  midway  course  followed  by  many  companies, 
in  the  belief  that  it  will  deter  the  dishonest  applicant  from 
taking  insurance  in  the  particular  company  which  has  such 
restrictions. 

VOL.  IV.  2  G 
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A  number  of  policiea  proride  tliat  when  the  inanred  g 
to  tropical  climes,  an  extra  premium  ahall  be  charged  ct 
KMMotloiu  mensurate  with  the  risk,  or  the  aum  insured  tea 
aatoTraTCL    at  death. 

The  followiog  are  a  few  of  the  occupations  commonly  { 
htbited  in  tbe  policy  : — Retailing  intoxicating  liqaors ;  bandl 
nwtriTtlwiff  electric  wires  and  dynamos;  blasting;  mining;  si 
aitoOeev-  marine  labour;  the  manufacture  of  highly  explos 
'•***"■  Bubstances;   service  upon  railroad   trains,   inclnd 

switching  OF  coupling  cars.  Should  the  insured  engage  in  i 
of  these  occupations  an  extra  premium  is  charged,  the  amount 
the  policy  scaled,  or  the  premiums  returned  and  the  pol 
cancelled.  Policemeu,  liquor  dealers,  sea  captains,  and  oth 
who  experience  an  extra  mortality,  are  chained  an  extra  premii 
or  are  only  issued  short  term  Endowment  policies  under  I 
deferred  dividend  plan  in  special  classes,  so  that  tbe  additia 
cost  of  carrying  the  risk  may  be  taken  out  of  the  dividends. 

Tbe  right  of  the  policyholder  to  engage  in  military  or  na 
Kuitary  service  in  time  of  war  received  great  attention  1 
and  Havai  year  owing  to  the  war  with  Spain.  The  policies 
'**™*-  several  companies  have  no  reatrictions  to  prevent 

citizen  volunteering  his  aasiHtance  in  time  of  war. 

The  practice  of  giving  thirty  days  of  grace  in  payment 
premiums  is  by  do  means  universal;  only  40  per  cent,  of 
DKf  of  companies  give  this  privilege  on  payment  of  inten 

Oiaoe.  The  custom  in  Britain  is  to  charge  no  interest,  w 

the  result  that  the  actual  payment  date  is  one  month  after 
nominal  date  in  the  policy.  About  35  per  cent,  of  the  Amerii 
companies  agree  that  the  policy  may  be  reinstated  on  satisfact 
evidence  of  good  health  within  from  one  to  twelve  months.  1 
other  companies  reinstate  the  policies  on  reasonable  terms,  thoi 
they  do  not  bind  themselves  to  do  so. 

Variety  of  Policies. — There  is  endless  variety  of  polic 
many  being  created  to  meet  special  conditions.  A  form 
butaiiiMnt  insurance  which  prevents  the  principal  being  lost 
VtHiiiM.  1^  \j^  investment  or  dishonest  trustees  is  tbe  InsI 
ment  Policy.  It  provides  that  the  sum  insured  shall  be  paya 
in  Rve,  ten,  fifteen,  twenty,  twenty-five,  or  thirty  instalments  al 
the. death  of  the  insured.  The  rate  of  interest  assumed  by  < 
insurance  company  in  calculating  the  premium  depends  on  i 
number  of  years  over  which  the  sum  insured  is  payable, 
payable  in  five  instalments,  interest  at  3j  per  cent,  may  be  tak 
decreasing  by,  say,  i  or  ^  of  I  per  cent  for  each  five-y 
period  thereafter.  In  the  event  of  the  death  of  tbe  benefici; 
before  all  instalments  sre  paid,  the  remuning  instalmeota 
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commuted  and  paid  to  the  heirs.  Occasionally  the  insured  will 
insist  on  the  beneficiary  having  the  right  to  commute  the 
instalments  at  any  time.  This,  however,  defeats  the  primary 
object  of  the  instalment  policy,  which  is  to  provide  an  income 
without  the  chance  of  the  loss  of  principal.  The  development  of 
the  Instalment  Policy  is  the  Continuous  Instalment  Contract, 
which  provides  for  a  continuation  of  the  income  during  the  life 
of  the  beneficiary  should  he  or  she  survive  the  specified  number 
of  years.  In  the  event  of  the  beneficiary's  death  within  the 
instalment  period,  the  remaining  instalments  are  payable  as  they 
come  due  to  the  heirs  or  are  commuted  into  one  sum.  Under 
endowment  insurance  the  Continuous  Instalment  feature  may  be 
adjusted  to  provide  a  continuous  income  to  the  beneficiary  after 
the  death  of  the  insured,  if  within  the  endowment  period,  and  a 
continuous  income  to  the  insured  if  he  survive  the  endowment 
period. 

An  interesting  form  of  policy  is  the  one  commonly  known  as 
Guaranteed  Interest  Debenture  or  Income  Bond.     The  company 
agrees  to  allow,  say,  5  per  cent,  on  the  face  value  of  Guaranteed 
the  policy  to  the  beneficiary  for  twenty  years,  and   income 
then  to   pay  the   face   value.      In   the   case   of  an   ^®^**^* 
endowment  insurance,  the  insured  would  receive  5  per  cent,  on 
the  principal  at  the  maturity  of  the  policy,  and  the  principal 
itself  would  be  due  at  his  death  or  in  some  cases  at  the  end  of 
twenty  years.     The  premium  is  computed  by  assuming  that  the 
company  will  be  able  to  earn,  say,  3  per  cent,  on  its  funds  for  the 
remainder  of  the  contract  after  the  death  of  the   insured,  or 
maturity  of  the  policy.     Provision  is  accordingly  made  in  the 
premium  for  a  deferred  annuity  of  1   per  cent,  if  4  per  cent, 
interest  is  payable,  or  2  per  cent,  if  5  per  cent,  interest  is  allowed. 

Another  form  which  is  becoming  very  popular  among  wealthy 
men  is  the  Trust  Certificate.  In  it  the  insurance  company  is 
nominated  as  the  trustee,  and  agrees  to  pay  a  Tnut 
specified  sum  each  year  to  the  beneficiary  out  of  C^rtiflcatea. 
the  proceeds  of  the  policy,  and  allow  a  certain  percentage  of 
interest  on  the  balance  in  hand  until  exhausted.  One  company 
agrees  to  allow  interest  on  the  sum  in  hand  at  a  rate  not  less 
than  3  per  cent.  It  is  earning  about  4}  per  cent,  on  its  funds  at 
this  time  and  allows  4  per  cent,  on  the  trust  funds  which  it  is 
now  disbursing,  retaining  the  half  of  1  per  cent,  for  the  expenses. 
The  insured  can  select  the  amount  of  the  annual  payment  which 
he  desires  to  be  paid  to  the  beneficiary.  At  the  death  of  the 
beneficiary  the  balance  in  hand  is  paid  to  the  legal  representatives, 
unless  the  insured  has  left  instructions  that  the  annuity  be  paid 
annually  to  a  second  nominee  until  balance  is  exhausted. 

The   result    of  the   decreasing    dividend   on   the  tontine   or 
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accumulation  plan  is  the  development  of  a  policy  which  is 
OuaraBteed  referred  to  as  a  Guaranteed  Dividend  Policy.  De- 
DiTidend  spite  its  name  it  is  non-participating.  The  premiomi 
Policies.  ^j.g  computed  by  taking  the  difference  between  the 

participating  and  non-participating  premiums  for  the  same  kind 
of  policy  and  applying  it  in  purchasing  a  pure  endowment.  Thus 
the  premium  for  a  twenty-payment  policy  for  ^2000  at  age  35, 
on  the  participating  plan  is  ^70,  on  which  the  surplus  wUch  is 
being  paid  at  the  end  of  twenty  years  on  policies  now  maturiDg, 
is  $700.  A  Guaranteed  Dividend  Policy  will  provide  $2000 
insurance  at  the  same  premium,  and  guarantee  a  dividend  at  the 
end  of  that  time  of  about  $400. 

Dividends. — It  may  be  said  that  there  are  only  two  systems 
of  sharing  profits,  others  being  very  little  in  vogue.  I  refer  to 
the  Annual  Dividend  and  the  Semi-Tontine  or  Accumulation 
plans.  There  is  as  keen  a  difference  of  opinion  regarding  these 
two  methods  a^  there  is  regarding  Assessment  and  Old  Line 
insurance.  The  annual  dividend  plan  is  practised  by  a  large 
number  of  companies,  although  the  largest  companies  use  the 
semi-tontine  method.     I  shall  first  take  up  the  former. 

Some  companies  allow  a  dividend  at  the  end  of  the  second 
year  in  reduction  of  the  third  year's  premium,  while  others  allow 
AwTnini  the  dividend  on  the  second  year's  premium.     It  is 

Dividend  hardly  necessary  to  tell  a  body  of  actuaries  that  the 
dividend  allowed  on  the  second  year's  premium  is  not 
actually  earned.  It  is  the  result  of  a  system  of  distribution  well 
suited  to  the  case.  There  are  two  ways  of  looking  at  the  treat- 
ment of  initial .  expense — either  to  charge  the  entire  cost  against 
the  first  year's  premium,  or  to  distribute  it  over  the  duration  of 
the  policy.  As  the  latter  method  is  generally  used  in  annual 
dividend  calculations,  a  dividend  can  be  paid  on  the  second  year's 
premium.  The  actual  percentage  of  expense  assumed  is  part  of 
the  confidential  records  of  the  various  insurance  companies.  I 
may  mention  that  it  is  customary  to  use  a  decreasing  rate  of 
expense,  a  select  table  of  mortality,  a  lapse  rate,  and  a  rate  of 
interest,  all  based  on  the  company *s  past  experience,  properly 
modified  to  meet  what  is  expected  to  be  the  future  conditions. 

British  actuaries  have  been  so  accustomed  to  hear  the  side  of 
the  opposition,  that  I  shall  confine  myself  to  mentioning  a  few 

. .^       of  the  strong  points  of  the  accumulation  or  semi- 

tlonorSemi-  tontme  policy.  It  is  many  years  since  tontine  m- 
Mtb^  surance  was  issued  in  the  United  States.     It  does 

not  provide  for  any  surrender  values  in  case  of  lapse 
or  surrender,  and  therefore  compels  the  insured  to  sacrifice  his 
share  of  the  reserve.      Semi-tontine  or  accumulation  insurance 
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provides  for  liberal  surrender  values  and  for  the  forfeiting  of  the 
profits  only  in  the  event  of  the  termination  of  the  policy  before 
the  expiration  of  the  accumulation  period  selected  by  the  insured. 

Fird. — The  hope  of  getting  a  substantial  return  during  his 
own  lifetime  is  one  of  the  most  powerful  incentives  to 
induce  a  man  to  insure. 

Second. — By  dividing  profits,  those  who  survive  the  accumu- 
lation period — twenty  years  in  the  majority  of  cases — 
get  a  substantial  sum  as  an  offset  to  the  large  returns 
to  the  heirs  of  those  who  die  after  paying  a  few 
premiums. 

Third, — The  system  distinctly  encourages  the  saving  of 
money.  The  man  who  can  regularly  accumulate  the 
dividends  received  under  an  annual  dividend  policy  is 
very  rarely  met.  Even  if  he  has  a  desire  to  save,  he 
has  not  the  facilities  for  investing  small  sums.  The 
accumulation  plan  forces  him  to  save  money. 

Fourth, — The  company  is  benefited  by  the  lower  mortality 
due  principally  to  the  applicant's  selection.  An  ap- 
plicant will  not  take  a  policy  where  the  profits  are 
deferred  for  twenty  years  unless  he  considers  himself 
a  good  risk.  He  will  select  an  annual  dividend  or  a 
short  accumulation  period.  The  result  of  unpublished 
investigations  by  one  or  two  of  the  companies  who 
issue  both  annual  dividend  and  accumulation  policies, 
show  that  the  latter  have  a  lighter  mortality  than  the 
former. 

Mr.  Loveland,  to  whom  I  have  already  referred,  states  in  the 
Tramactions  of  the  Actuarial  Society  o/Americaf  voL  iv.,  "  From  a 
somewhat  hasty  examination  of  the  calculations  used  in  the  dis- 
tribution of  mortality  gains  I  derived  the  following,  relating, 
however,  to  an  experience  of  ten  years  only.  Under  a  ten  year 
deferred  period,  the  average  rate  of  mortality  has  been  70.7  per 
cent,  of  the  expected,  under  the  fifteen  year  period  62.2  per  cent, 
of  the  expected,  and  under  the  twenty  year  period  59.6  per  cent, 
of  the  expected.  These  figures  relate  wholly  to  semi-tontine 
insurance."  The  moral  to  be  drawn  from  these  figures  is  that 
the  company  which  gives  the  applicant  a  choice  of  plans,  should 
carefully  scrutinise  those  who  select  the  annual  dividend  plan. 

Fifth, — The  deferring  of  the  benefit  is  a  powerful  incentive 
to  keep  the  policy  in  force.  It  is  therefore  an  advantage 
to  the  company  in  decreasing  the  lapse  rate,  which  is 
very  heavy  in  America  compared  with  Great  Britain. 

So  much  has  been  heard  of  the  actual  dividends  being  less  than 
the  estimates,  that  the  conclusion  has  been  arrived  at,  by  most 
people,  that  the  managers  and  actuaries  purposely  misled  the 
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applicants  and  agents.  Such  is  not  consistent  with  the  facto. 
The  figures  showing  the  expected  results  were  investigated  by  the 
best  and  most  conservative  actuaries  in  the  country.  The  differ- 
ence between  actual  and  expected  results  was  caused  to  a  small 
extent  by  the  decrease  in  rate  of  interest,  and  to  a  large  extent 
by  the  lapse  rate  on  tontine  policies  being  far  less  than  under 
previous  annual  dividend  policies ;  and  this  change  the  wisest  of 
men  could  not  have  foretold. 

The  method  of  treating  semi-tontine  or  accumulation  surplus 
is  described  by  Mr.  Rufus  W.  Weeks,  Actuary  of  New  York  Life, 
in  his  published  reply  to  the  Russian  Minister  of  Finance  in 
August  1893;  and  I  shall  not  attempt  therefore  to  describe  the 
method  of  treatment,  except  to  say  that  the  general  lines  are 
those  with  which  the  student  is  familiar  under  the  "  Contribution 
Plan  "  of  Sheppard  Homans. 

Method   of  procuring   New   Business.— In  Britain  the 

insurance  agent  almost  invariably  carries  on  some  other  business 
such  as  a  banker  or  a  lawyer — insurance  being  merely  a  side 
issue.  In  the  United  States  the  insurance  agent  devotes  his 
whole  time  to  canvassing  for  insurance,  making  it  a  study  and 
his  sole  business,  thus  becoming  a  trained  expert,  with  the  result 
that  the  Americans  do  a  much  larger  new  business,  in  proportion 
to  the  amount  of  insurance  in  force.  The  British  insurance  agent 
cannot  have  the  same  interest  in  the  progress  and  welfare  of  his 
company  as  the  American  has  in  a  company  on  which  he  is 
solely  dependent  for  his  living.  The  custom  in  Britain  is  to 
have  a  travelling  inspector,  who  visits  the  agent  in  his  district 
periodically,  and  is  paid  by  salary  and  over-riding  commission. 
Then  there  is  the  Secretary  for  the  district,  who  has  charge  of 
one  or  more  inspectors,  and  who  has  a  salary  and  commission. 
While  the  commission  paid  to  the  local  agent  is  small,  the  actual 
cost  of  obtaining  new  applications  is  larger  than  is  usually 
supposed. 

In  the  United  States  a  man  wishing  to  enter  the  insurance 
field  must  first  serve  as  a  sub-agent  He  is  paid  a  percentage 
Treatment  on  the  first  year's  premium,  and  a  small  percentage 
of  AsrentB.  on  subsequent  years'  premiums,  the  renewal  commis- 
sion being  frequently  dependent  on  placing  to  his  credit  a  certain 
amount  of  new  business  each  year.  If  the  sub-agent  is  successful 
he  may  be  given  a  general  agent's  contract  entitling  him  to 
employ  agents.  The  first  year's  percentage  of  commission  is  not 
increased,  but  he  will  be  given  a  larger  renewal  percentage  on 
obtaining  a  new  business  yearly  of  say  £50,000.  Some  com- 
panies give  a  general  agent  the  exclusive  right  to  obtain  insur- 
ance, and  to  engage  agents  in  a  district  or  State.    When  a  general 
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agent  is  paying  his  sub-agent  the  same  commission  on  the  first 
year's  premium  as  he  himself  receives,  he  must  either  obtain 
new  applications  from  personal  canvass  large  enough  to  pay  his 
expenses,  or  receive  an  allowance  by  the  company  until  his 
renewal  commissions  give  him  enough  to  support  those  dependent 
upon  him.  A  general  agent  whose  income  from  renewals  is 
sufficient  for  his  needs,  often  devotes  himself  exclusively  to  help- 
ing his  agents,  and  to  procuring  and  educating  new  agents. 
Incompetency  and  aggressive  competition  cause  many  resigna- 
tions, so  that  a  general  agent  must  be  continually  adding  new 
sub-agents  to  his  force  in  order  to  keep  up  his  yearly  business. 
There  is  always  a  superintendent  of  agencies,  who  is  the  con- 
necting link  between  the  agents  and  the  management.  He  may 
be  said  to  be  the  representative  of  the  field  force  in  the  home 
office.  A  large  company  must,  of  course,  have  a  considerable 
force  of  inspectors  and  supervisors,  who  are  the  assistants 
of  the  superintendent  of  agencies,  in  order  to  look  after  the 
appointment  and  welfare  of  general  agents,  to  see  that  the  wishes 
of  the  management  are  carried  out,  and  in  general,  to  make  the 
agency  force  produce  the  most  business  without  unnecessary 
expense.  These  men  are  paid  by  salary.  In  towns  where  there 
is  sufficient  old  business  in  force  to  warrant  the  expense,  a  branch 
office  is  established  with  a  cashier  in  charge.  This  relieves 
the  general  agent  of  the  details  arising  from  care  of  the  old 
business,  and  allows  him  to  devote  his  full  energy  to  the 
obtaining  of  new  applications.  One  ''ordinary"  company  and 
several  industrial  companies  are  dealing  direct  with  the  agents. 
They  have  no  general  agents,  but  employ  a  few  men  on  salary 
to  supervise. 

One  of  the  most  important  differences  in  the  agency  system 
in  the  two  countries  is  that  of  allowance  to  agents.  In  Britain 
a  commission  is  allowed  on  the  amount  insured  Agents' 
during  the  first  year,  and  a  percentage  on  the  second  CkanmisBion. 
and  subsequent  years.  Consequently,  the  first  year's  commission 
will  be  the  same  irrespective  of  the  plan  of  insurance,  and  it  is 
to  the  agent's  interest  to  sell  whole-life  insurance  when  he  has 
no  renewal  interest.  In  the  United  States  a  percentage  on  the 
first  year's  premium  is  given,  varying  for  the  higher  priced 
policies.  A  smaller  percentage  is  allowed  on  the  10  payment 
life  than  on  a  15  payment  life,  and  on  a  10  year  endowment 
than  on  a  15  year  endowment,  but  not  sufficient  to  induce  agents 
to  sell  the  lower  price  policies.  Thus  50  per  cent,  40  per  cent., 
and  30  per  cent,  are  allowed  on  20,  15,  and  10  payment  life 
respectively.  As  few  of  the  agents  receive  renewal  commission, 
the  first  year's  commission  is  the  main  consideration.  No  renewal 
commission  is  allowed,  as  already  stated,  unless  a  certain  yearly 
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buBiness  is  attained,  while  in  Britain  renewal  commisaion  is  given 
in  most  instances  without  reference  to  the  annual  amount  of  new 
applications. 

One  result  of  the  agent  devoting  his  whole  time  to  insurauce 
is  the  system  of  giving  advances,  ue.  a  monthly  or  weekly  pay- 
AdTEaoM  to  ment  by  the  company,  conditional  on  the  agent  paying 
AffentB.  the  full  premium  to  the  company,  without  deducting 

commission.  Of  course  a  settlement  is  made  periodically,  and 
the  balance  due  to  the  agent  is  paid.  If  there  is  a  small  balance 
against  him  no  action  is  taken,  as  it  may  be  wiped  out  before 
the  next  settlement.  It  happens  on  numerous  occasions  that  the 
company  has  given  the  agent  an  advance  in  excess  of  his  earning 
capacity,  and  the  amount  of  the  advance  is  accordingly  reduced 
or  the  agent  is  dismissed.  If  the  company  is  not  protected  by 
a  bond  or  other  security,  it  stands  to  lose  on  unproductive  agents. 
Many  companies  make  no  allowances  to  agents,  others  do  so  if 
properly  protected  by  a  bond  given  by  a  friend  who  is  financially 
responsible,  and  a  few  do  not  require  the  bond,  but  make  very 
small  advances.  While  the  advancing  of  money  by  way  of  allow- 
ance to  be  charged  against  commission  is  not  to  be  commended, 
it  is  hard  to  get  agents  without  it.  One  company  boasts  that  it 
has  never  lost  any  money  on  its  agents,  which  may  be  due  more 
to  good  luck  than  good  management.  The  companies  which 
make  a  large  amount  of  advances  to  agents  are  either  those  which 
do  a  large  volume  of  new  business  or  those  which  find  it  hard 
to  get  agents,  owing  to  some  defect  in  the  past  or  present 
management. 

Application  Papers. — The  application  or  proposal  form  is 
not  greatly  different  from  the  one  in  use  in  Britain.  While  the 
Inspection  names  and  addresses  of  two  or  three  friends  are 
of  Risks.  requested,  it  is  very  rare  that  forms  are  sent  to  them 
to  be  filled  out  and  signed.  In  place  of  the  '^private  friend's" 
report,  an  inspection  of  the  risk  takes  place.  A  mercantile  or 
detective  agency  is  requested  to  make  a  private  investigation 
into  the  past  and  present  habits,  the  history,  and  the  financial 
condition  of  the  applicant.  When  there  is  sufficient  business 
from  a  city  or  district  to  warrant  the  expense,  the  company 
employs  an  inspector  for  its  own  risks.  From  what  I  have  seen 
of  the  methods,  I  believe  that  the  inspection  of  the  risks  is  most 
efficacious  in  preventing  the  company  from  being  imposed  upon. 
It  is  a  truism  that  friends  will  not  tell  the  exact  facts  regarding 
a  man's  habits  on  account  of  their  friendship,  and  accordingly 
the  company  has  occasionally  a  poor  risk  imposed  upon  it  The 
inspector  may  err,  but  not  through  a  desire  to  protect  the  man 
or  his  family — his  duty  is  to  the  company. 
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In  arranging  for  the  medical  report,  great  care  is  taken  that 
the  doctor  is  not  a  personal  attendant  of  the  applicant.  It  is  a 
rare  occurrence  that  a  statement  is  required  from  the  Medical 
applicant's  attendant  in  addition  to  the  usual  medical  Beport 
report.  Those  who  wish  more  than,  say  £5000  of  insurance,  are 
examined  by  two  physicians  on  different  occasions.  The  ex- 
aminers receive  from  three  to  five  dollars  for  a  report  with 
chemical  examination  of  urine,  and  an  extra  fee  if  a  microscopic 
examination  is  required.  In  large  cities  a  corps  of  physicians  is 
kept,  whose  sole  duty  is  to  make  examinations  at  request  of 
the  agents.  Some  companies  pay  salaries  for  these  physicians  in 
order  to  control  their  entire  time. 

It  is  necessary  to  take  the  utmost  precaution  against  fraud, 
because  there  is  a  considerable  amount  of  it,  due  principally  to 
the  number  of  opportunities.  People  seldom  live  opportunities 
and  die  in  the  village  or  town  in  which  they  are  fo'  "StkoA. 
born.  Greater  opportunity  for  advancement  in  the  undeveloped 
portion  of  the  West,  the  sending  forth  of  men  from  the  large 
firms  to  look  after  their  interest  in  such  places  as  are  too  far  off 
to  be  managed  by  the  principal  office,  and  the  large  amount  of 
emigration,  tend  to  make  an  ever-changing  population.  An 
intimate  knowledge  of  the  history  of  one's  neighbour  is  much 
harder  to  obtain  than  in  an  old  settled  country,  because  a  man 
may  enter  a  community  and  command  the  respect  of  his  neigh- 
bours by  right  living,  even  though  nothing  is  known  of  his 
antecedents. 

Office   Practice   regarding   New   Applications.  —  In  a 

number  of  companies  a  statement  must  accompany  each  applica- 
tion, stating  that  no  rebate  in  premium  has  been  or  Beteting  of 
will  be  allowed  or  paid  by  the  agent  to  the  insured.  Premiuin. 
Several  State  laws  prohibit  the  agent  from  making  an  allowance, 
which  is  usually  called  rebating.  There  are  heavy  fines  imposed 
both  upon  the  giver  and  the  receiver  of  a  rebate,  but  convictions 
are  very  rare  as  it  is  difficult  to  obtain  the  necessary  testimony. 
The  evil  is  partly  due  to  the  large  commissions  paid  for  new 
business,  and  to  the  fact  that  few  agents  have  an  interest  in 
renewal  commissions.  So  long  as  an  agent  can  afford  to  make 
a  living  by  giving  away  a  portion  of  his  commissions,  he  will  do 
so  if  it  is  necessary  to  secure  the  application.  When  commission 
is  cut  to  such  a  point  that  the  agent  must  retain  all  of  it  in 
order  to  make  a  proper  living,  and  the  public  are  educated  to 
that  knowledge,  the  practice  will  become  less  common.  We 
shall  no  longer  see  an  advertisement  appearing  in  the  newspapers 
at  the  end  of  each  year,  requesting  bids  for  insurance  at  the 
lowest  possible  rate  on  the  lives  of  several  partners  in  a  firm  for 
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£20,000  each.  Every  iusurance  man  understanda  that  the  finn 
in  question  has  been  obtaining  insurance  at  a  low  cost  for  a 
number  of  years  by  receiving  a  very  large  rebate.  At  the  end 
of  the  year  bonuses  are  given  in  one  or  two  large  companies,  if 
the  agent  obtains  a  certain  amount  of  new  business.  If  he  only 
requires  £5000  insurance  to  make  good  the  amount,  he  can  afford 
to  give  to  the  applicant  more  than  his  percentage  of  commissioD 
in  order  to  earn  the  bonus. 

Under-Average    or    Impaired    Life   Insurance. — Many 

companies  at  the  present  time  have  some  plan  for  taking  care  of 
impaired  lives.  This  is  only  now  becoming  general, 
^*  and  is  not  practised  even  yet  to  the  same  extent  as  it 

is  in  Britain.  The  first  company,  organised  to  do  this  business 
exclusively,  commenced  in  1888,  but  unfortunately  was  placed  in 
the  hands  of  Receivers  in  the  autumn  of  1899.  Most  of  the 
risks  were,  however,  reinsured  by  one  of  the  newer  under-average 
companies.  It  was  conducted  on  the  Assessment  plan,  and 
charged  a  lien  against  all  policyholders,  whether  they  were  nearly 
first-class  or  badly  impaired  risks.  The  lien  against  the  policy 
was  decreased  by  the  premiums  paid. 

The  second  attempt  was  made  in  1892  when  a  company  was 
organised  on  the  Old  Line  plan.  Its  first  policy  was  a  most 
ingenious  one.  The  actuary  desired  to  have  a  flexibility  in  the 
amount  of  mortality  which  the  company  could  sustain,  as  it  was 
so  much  of  an  experiment.  He  accordingly  devised  a  policy  widi 
a  single  premium  which  increased  with  advancing  age,  but 
decreased  by  the  reversionary  additions  added  from  profits  each 
year.  If  the  company  had  a  good  year,  it  could  reduce  the  lien 
considerably,  but  \i  the  income  for  mortality  was  not  sufficient  to 
meet  the^  death  losses  no  dividend  need  be  declared,  and,  con- 
sequently, the  lien  was  increased  for  the  succeeding  year.  It 
protected  the  company  effectively,  but  was  not  popular  with  the 
public. 

A  third  company  was  organised  in  1895.  It  charged  an  extra 
premium  or  an  equivalent  lien  according  to  the  desire  of  the 
insured.  From  an  insurance  standpoint  it  has  had  a  large 
measure  of  success,  but  the  finances  have  been  so  badly  managed 
that  the  original  capital  of  the  company  (£70,000)*w&s  dissipated 
within  four  years.  Within  the  last  few  months  additional  capital 
of  £140,000  has  been  raised,  and  the  company  will  undoubtedly 
be  made  a  success  if  the  management  profit  by  their  past  experi- 
ence. These  three  companies  all  suffered  severely  from  fraudulent 
cases  imposed  upon  them. 

The  company  which  is  doing  the  great  bulk  of  the  under- 
average  business  in  the  country  is  the  New  York  Life.     It  issues 
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all  kinds  of  policies  with  varying  liens  and  extra  premiums  to 
correspond.  By  the  system  of  varying  liens  it  can  syitem  of 
afford  to  take  a  very  poor  risk.  For  instance,  a  man  Operation, 
may  have  a  form  of  heart  disease  which  is  considered  dangerous 
by  the  medical  board,  and  accordingly  an  offer  is  made  of  a  policy 
with  a  lien  of  $700  per  $1000  and  at  a  premium  of  $100,  on  the 
ten  year  endowment  plan.  The  lien  decreases  in  accordance 
with  the  premiums  paid,  and  the  company  is  only  at  risk  the 
first  year  for  $300,  on  which  the  insured  has  paid  a  premium  of 
$100.  This  is,  of  course,  an  extreme  case.  The  experiment  has 
met  with  a  large  measure  of  success  owing  to  the  great  care  with 
which  the  lives  have  been  inspected  and  the  good  judgment 
employed  in  rating  the  risks.  In  order  to  rate  risks  accurately, 
most  extensive  investigations  have  been  made  into  the  mortality 
of  the  declined  risks  of  the  company,  with  the  result  that  a 
thorough  knowledge  of  the  mortality  has  been  obtained  among 
all  classes  of  impaired  risks.  I  may  state  that  there  is  no  ''  Eule 
of  Thumb ''  method  in  use  in  the  New  York  Life,  such  as  adding 
ten  years  to  the  age  of  the  insured  for  albuminuria,  whether  he 
be  aged  twenty  or  sixty.  The  ratings  are  based  on  the  statistics 
deduced  from  observations  on  persons  having  the  particular 
disease  or  impairment  under  consideration,  and  not  upon  the 
impressions  of  the  medical  director  as  to  what  the  mortality 
would  be.  As  already  mentioned,  the  rate  of  mortality  was 
obtained  by  compiling  the  statistics  on  the  declined  cases. 
Records  of  the  declined  cases  were  furnished  to  the  Inspection 
Department,  who  made  searches  in  order  to  discover  whether  the 
men  were  now  living  or  dead,  and  if  dead,  the  date  and  cause  of 
death.  The  statistics  were  arranged  and  selected  according  to 
impairment  by  the  Medical  Department,  and  the  necessary 
calculations  made  by  the  Actuarial  Department.  The  deductions 
from  the  statistics  have  not  been  made  public. 

Insurance   on   the   Lives   of  Women. — There   is  more 

uniformity  of  custom  in  Britain  regarding  the  insurance  of  women 
than  in  the  United  States,  where  the  companies  early  discovered 
that  the  mortality  was  somewhat  higher  among  women  than 
among  men,  and  accordingly  most  of  them  refused  to  accept  risks 
on  women  except  at  an  extra  premium.  A  few  companies, 
notably  the  New  England  Mutual,  continued  to  insure  women, 
but  under  special  conditions  so  as  to  eliminate  moral  hazard. 
Policies  were  issued  on  women  whose  husbands  were  impaired  so 
as  to  prevent  them  from  earning  a  living,  or  widows  who  had 
dependent  children,  or  spinsters  who  had  some  one  depending 
upon  them  for  support.  This  prevented  the  insuring  of  wives  by 
their  husbands,  when  the  latter  knew  that  the  former  had  some 
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disease  that  would  cause  a  fatal  issue  in  the  near  future.  It  ako 
prevented  speculation  in  female  risks.  The  published  experience 
of  the  New  England  Insurance  Company  shows  that  the  mortality 
amongst  women,  which  were  virtually  specially  selected,  was 
slightly  better  than  amongst  men.  Those  companies  which  hare 
adopted  the  same  method  have  also  had  a  favourable  experience. 
It  is  a  noteworthy  fact  that  some  of  the  Fraternal  Associations 
have  had  a  very  favourable  mortality  amongst  women  when  they 
were  accepted  upon  the  same  terms  as  men.  This  may  be 
accounted  for  by  the  insurance  being  small  and  by  the  social 
element  being  a  factor  of  considerable  importance.  In  this 
connection  it  may  be  well  to  mention  that  nearly  all  companies 
have  discontinued  writing  Joint  Life  Policies  upon  husbands  and 
wives,  because  it  was  found  that  the  mortality  was  higher  than 
the  normal. 

Post-Tontine  Mortality. — ^It  has  been  well  knovm  to 
actuaries  that  the  mortality  after  the  end  of  the  tontine  or 
accumulation  period  was  very  high.  This  is  a  natural  result  of 
the  selection  allowed  the  insured.     He  may  select — 

Ist.  The  dividend  and  reserve  in  cash. 
2nd.  Au  annuity  for  such  a  sum  as  dividend  and  resen'e 

will  purchase ;  and 
3rd.  The  dividend    and    reserve   converted    into    paid-up 

insurance  on  satisfactory  medical  examination  \  or 
4th.  The  dividend  in  cash  and  continue  the  policy  in  force. 

If  the  insured  be  a  good  risk  at  the  end  of  the  ten,  fifteen,  or 
twenty  year  accumulation  period,  he  will  undoubtedly  select  one 
of  the  first  three  options,  and  if  he  be  a  poor  risk,  he  will  choose 
the  last  option  in  order  to  get  as  much  as  possible  for  his  family. 
No  experience  has  been  published  showing  the  post-tontine 
mortality,  which  probably  varies  for  each  accumulation  period, 
but  it  is  generally  understood  that  investigations  have  been  made 
in  all  the  companies  using  this  method  of  distributing  the 
surplus. 

State  Supervision. — It  is  well  known  that  the  companies 
have  to  submit  to  supervision  by  every  State  in  the  Union.  As 
the  position  of  Insurance  Commissioner  is  a  political  appointment, 
it  naturally  follows  that  the  companies  have  to  stand  with  patience 
many  vexatious  requests  and  directions  from  some  of  the  Com- 
missioners who  do  not  understand  the  business  thoroughly. 
Insurance  supervision  is  not  an  unmitigated  evil,  though  it  could 
be  improved  so  that  it  would  be  an  undoubted  blessing  if  national 
supervision  were  introduced.  There  is  a  movement  on  foot  at 
the  present  time  to  have  national   instead  of  state  supervision. 
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There  are  legal  difficulties  in  the  way  which  may  delay  the  matter 
for  many  years,  but  it  will  undoubtedly  come.  The  annoyance 
of  being  supervised  by  over  forty  different  Insurance  Departments 
is  gradually  forcing  the  companies  to  seek*  relief,  and  the  only 
feasible  plan  for  relief  seems  to  be  national  supervision. 

As  already  mentioned,  the  State  Laws  prescribe  what  standard 
must  be  adopted  in  valuing  policies.  The  most  standard  of 
stringent  standard  is  the  Actuaries'  4  per  cent.  (17  Valuation. 
Offices'  Experience).  Some  of  the  States  only  require  a  reserve 
on  American  \\  per  cent.,  and  the  officials  of  such  States  are  not 
in  the  habit  of  requiring  a  revaluation  by  those  companies  which 
carry  the  Actuaries'  4  per  cent,  reserve.  In  a  number  of  the 
States  there  is  a  law  of  reciprocity  whereby  the  valuation  of  the 
Commissioner  of  the  Home  State  is  always  accepted.  This  saves 
the  companies  a  considerable  amount  of  fees,  and  would  be 
universally  adopted  but  for  the  fact  that  it  would  cut  down  the 
income  of  the  Insurance  Departments  of  many  of  the  States, 
especially  in  the  southern  and  western  parts  of  the  country  where 
there  are  few  Head  Offices  of  Insurance  Companies. 

In  several  States  the  law  prescribes  the  minimum  value  to  be 
allowed  in  case  the  policy  is  lapsed.     The   law  of  nffiwimiiTn 
Massachusetts  requires  the  reserve  on  the  Actuaries'  4    Snrrender 
per  cent,  table,  less  a  surrender  charge  equal  to  8  per   ^*i*^* 
cent,  of  the  present  value  of  all  the  normal  future  yearly  costs  of 
insurance — in  other  words,  8  per  cent,  of  the  net  premium  multi- 
plied by  the  annuity  for  the  whole  of  life  or  period  of  years  for 
which  the  premiums  are  payable.     The  non-forfeiture  law  of  New 
York  requires  a  value  which  shall  not  be  less  than  two-thirds  of 
the  reserve  according  to  the  American  4^  per  cent,  table.    In  some 
States  a  cash  value  Is  prescribed,  while  in  others  only  paid-up  or 
extended  insurance  must  be  given. 

In  one  State  paternalism  is  carried  to  such  an  extent  that 
the  law  describes  the  manner  in  which  the  surplus  General 
shall  be  distributed.  It  further  prescribes  that  no  Restrtctlons. 
oral  or  written  misrepresentation  made  in  negotiating  for  the 
policy  of  insurance  by  the  insured  or  in  his  behalf,  shall  defeat  or 
avoid  the  policy,  unless  such  misrepresentation  is  made  with  the 
actual  intent  to  deceive,  or  unless  the  matter  misrepresented 
increases  the  risk  of  loss.  Another  law  states  that  the  Company 
must  pay  the  claim  in  event  of  the  insured  committing  suicide, 
unless  it  be  shown  to  the  satisfaction  of  the  Court  or  jury  trying 
the  case  that  the  insured  contemplated  suicide  at  the  time  he 
made  his  application  for  the  policy. 

There  is  a  law  in  many  of  the  States  which  pro-  j^^^  a^ainit 
hibits  discrimination  between  policyholders.     It  pro-  Disorlmlna- 
vides  that  no  Life  Insurance  Corporation  "  shall  make  ***"• 
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any  diBcrimination  in  favour  of  individuals  of  the  same  class  or  of 
the  same  expectation  of  life,  either  in  amount  of  premium  or  in 
any  return  of  premium,  dividends,  or  other  adT&ntages."  It 
further  provides  that  there  shall  be  no  "  distinction  or  discrimina^ 
tion  between  white  persons  or  coloured  persons,  wholly  or  partially 
of  African  descent,  as  to  the  premiums  or  rates  charged  for 
policies  upon  the  lives  of  such  persons,  or  in  any  other  manner 
whatever ;  nor  shall  any  such  corporation  demand  or  require  a 
greater  premium  from  such  coloured  person  than  is  at  that  time 
required  by  such  corporation  from  white  persons  of  the  same  age, 
sex,  general  condition  of  life,  and  prospect  of  longevity."  Com- 
panies are  never  free  from  vexatious  legislation. 

The  taxation  of  Insurance  Companies  does  not  cause  so  much 
grumbling  as  when  the  consumer  is  taxed  direct,  and  accord- 
^^  ingly  the  Insurance  Companies  have  to  stand  a  large 

share  of  the  taxation.  Savings  Banks  are  not  taxed, 
because  legislators  understand  that  they  are  the  depositaries  of 
the  thrift  of  the  people,  and  should  accordingly  be  encouraged  in 
every  legitimate  manner.  Neither  the  people  nor  the  legislators 
fully  realise  that  Insurance  Companies  are  equally  deserving  of 
the  same  consideration  as  Savings  Banks.  Some  States  charge  a 
percentage  on  all  premiums  collected  in  the  State  and  allow  the 
various  cities  to  charge  a  fee  for  each  agent.  One  State  following 
this  method  taxes  3  per  cent,  of  the  premium  and  ^100  per  year 
for  each  agent.  It  is  only  fair  to  state  that  the  enlightened  legisla- 
tors in  some  of  the  States  only  require  the  companies  to  pay  a 
small  fee  for  each  agent  appointed,  reasonable  fees  for  examining 
companies  and  valuing  policies,  and  do  not  charge  taxes  on  the 
premiums  collected.  In  Mr.  M'Call's  paper  already  referred  to, 
he  shows  that  his  company  had  to  pay  taxes  on  premiums  repre- 
senting |6 30, 100,000  out  of  $877,000,000  insurance  in  force. 
The  taxes  were  very  nearly  $200,000,  a  very  considerable  item 
indeed. 

Prior  to  the  war  with  Spain  the  companies  were  not  required 
to  put  stamps  on  their  policies,  or  for  that  matter  on  any  other 
Stamp  \^%dX    document.       The   stamp-duty   was    operative 

naties.  during  the  Civil  War,  but  not  since  that  time,  as  it 

was  essentially  a  war  measure.  The  Insurance  Companies  now 
pay  a  tax  of  80  cents,  on  each  $1000  policy,  or  Is.  8d.  on  each 
£100  policy.  Some  of  the  companies  pay  the  policy  tax  them- 
selves, while  others  require  the  agent  or  the  insured  to  pay  it. 

Annual  valuations  are  required  by  all  States,  and  the  result  of 
the  valuation  in  some  instances  must  be  communicated  to  the 
Atiiiii^i  State  within  one  month  from  the  end  of  the  year. 

Valnattons.  The  company  with  which  I  am  connected  actually 
had  a  full  statement  printed,  giving  details  of  the  valuation. 
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insurance  in  force,  amount  of  funds,  receipts,  disbursements, 
assets,  and  liabilities,  on  the  7th  of  January,  or  seven  days  after 
the  books  were  closed.  In  order  to  accomplish  this,  a  vast 
amount  of  forethought  and  hard  work  is  required,  especially  when 
it  is  considered  that  the  policies  are  valued  singly  and  not  in 
groups,  except  for  the  purpose  of  checking  the  accuracy  of  the 
work.  The  result  of  this  system  is  that  before  the  end  of  January 
the  condition  of  nearly  all  the  companies  is  published  in  the 
daily  papers.  Some  of  the  official  State  reports  are  ready  for  use 
in  March,  and  comparisons  can  then  be  instituted  between  the 
companies  under  like  conditions.  We  have  no  such  anomaly 
as  receiving  the  Board  of  Trade  statement  in  the  middle  of  the 
year  containing  a  statement  of  the  condition  of  the  companies 
for  a  year  to  a  year  and  a  half  prior  to  the  issuance  of  the 
report. 

The  amount  of  information  required  by  the  various  States  is 
diversified  in  its  nature.  A  number  of  the  officials  arranged 
about  three  years  ago  to  have  one  blank  form  applicable  to  all  the 
States  with  which  they  were  connected,  about  eighteen  in  number, 
and  I  shall  give  a  synopsis  of  it.  It  calls  for  information  of  the 
most  searching  character  on  their  financial  condition.  The  income 
during  the  calendar  year  (no  other  period  is  allowed)  is  divided 
into  sums  received  for  old  and  new  premiums,  annuity  considera- 
tion, interest,  and  miscellaneous  income.  The  interest  income 
must  be  furnished  according  to  the  method  of  investment,  such  as 
dividends  on  stocks,  interest  on  mortgages,  rents  on  company's 
property,  etc. 

The  disbursement  account  contains  about  twenty  items.  The 
payments  to  policyholders  must  be  divided  into  death  claims, 
matured  endowments,  dividends  to  policyholders,  gynopgis  of 
surrender  values,  and  instalments  on  trust  policies.  Aimiial 
The  general  expenses  of  the  company  must  show  first  ^^^^^n^^^*- 
year's  commission,  bonuses  and  advances  to  agents,  renewal  com- 
missions, salaries  of  the  managers  and  others  connected  with  the 
agency  department,  home  office  salaries,  medical  examiners'  fees, 
cost  of  inspection  of  risks,  taxes  and  licences,  rent,  advertising, 
printing  and  stationery,  postage  and  telegrams,  and  real  estate 
charges.  All  other  items  not  coming  within  the  above  items 
must  be  given  separately,  along  with  the  purpose  for  which  each 
disbursement  was  made. 

In  addition  to  the  summary  of  the  assets,  divided  into  bonds 
and  stocks,  real  estate,  loans  on  real  estate,  cash,  loans  on  com- 
pany's policies,  premium  rates,  loans  on  bonds  and  stocks  and 
agency  ledger  balance,  we  are  required  to  give  the  market  value 
of  bonds  and  stocks  over  book  value,  and  interest  on  loans,  etc., 
due  and  accrued.     A  further  item  in  the  assets,  viz.,  premiums 
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According  to  the  valuation  system  in  vogue  in  Great  Britain, 
the  loading  earned  on  premiums  of  insurance  and  on  annuity 
considerations  can  readily  be  obtained,  because  the 
net  premiums  are  valued.  In  America,  however,  the  ^*®<"*®' 
net  premiums  are  not  valued — the  tabular  reserve,  according  to 
the  specified  table,  being  employed  in  each  case.  The  only 
exception  to  this  is  when  the  gross  premium  charged  by  the 
company  is  less  than  the  net  premium  according  to  the  standard 
table.  The  cost  of  insurance  is  obtained  by  multiplying  the  face 
value  of  the  policies,  less  reserve,  by  the  rate  of  mortality,  q^. 
The  cost  of  insurance  has  received  great  attention  in  America. 
In  the  various  tables  published  by  actuaries,  the  cost  of  insurance 
is  always  given. 

Considerable  labour  is  caused  by  keeping  a  record  of  all 
policies  released  by  surrender  and  lapse,  which  is  principally 
made  up  from  those  policies  which  have  not  been 
in  force  a  sufficient  number  of  years  to  have  acquired 
a  surrender  value.  The  expenses  incurred  must  be  divided  into 
insurance  expenses  and  investment  expenses,  the  latter  including 
repairs,  taxes  on  and  expenses  of  real  estate,  and  also  cost  of 
handling  investments.  The  interest  required  to  maintain  reserve 
is  easily  obtained,  a  good  formula  being  the  one  suggested  by 
Mr.  Wells  in  vol.  ii.  of  the  Transactions  of  the  Actuarial  Society 
of  America,  As  credit  is  given  with  the  net  cost  of  insurance 
on  the  actual  amount  at  risk,  the  debits  contain  the  actual  death 
bosses,  less  reserve,  and  also  payments  to  annuitants  less  amount 
Released  by  death  of  annuitants.  The  next  two  items,  those  for 
Surrenders  and  dividends,  do  not  call  for  special  mention,  as  they 
h&ve  t(>  be  prepared  in  any  event  for  the  general  statement. 

I  need  hardly  point  out  to  a  body  of  actuaries  that  the  Gain 

^nd  Loss  Statement  has  added  a  vast  amount  of  extra  work  to 

t,he  actuarial  departments  of  the  various  companies.    Advantages 

>fc    has  served   a  good  purpose  in  pointing  out  the    of  BxhiWt 

Waknesses  of  several.     Those  companies  in  which  the  expenses 

wire  ereater  than  the  expense  loading  have  been  severely  criticised 

V^  various  insurance  periodicals,  and  they  are,  consequently,  endea- 

^"^tiring  to  mend  their  ways.     It  also  has  served  a  good  purpose 

^showing  the  public  generally  that  there  is  not  a  large  profit 

^"^  m   llpses       As  the  reserves  realised  by  surrender  and  lapse 

^^^"^ivided  into  those  having  a  surrender  value,  and  those  which 

f^'te  not  such  value,  the  profit  from  lapses  can  be  very  readily 

^%rul^tei  by  any  one  from  the  exhibit.      Incidentally  it  shows 

^^r^much  margin  the  company  has  over  and  above  the  interest 

^^"^^d  in  its^reserve  ^Iculation,  because  the  interest  earned 

^!??be  expense  attendant  thereto  are  given,  and  also  the  interest 

^^^Jred  to  maintain  the  reserve.     The  cost  of  insurance^and  the 
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death  losses  incurred  being  given,  the  percentage  of  expected  to 
actual  mortality  can  be  found. 

Indnstrial  Companies. — There  are  two  industrial  companies 
which  do  practically  all  the  business  in  this  country.  So  far  is 
I  can  gather  the  method  of  conducting  the  industrial  business  is 
not  greatly  different  from  that  in  vogue  in  Great  Britain.  The 
insurance  in  force  at  the  end  of  1899  under  the  industrial  plan 
was  about  £210,000,000.  It  has  not  assumed  the  same  dimen- 
sions as  in  Britidn  because  it  is  of  a  younger  growth,  and  more 
of  the  artisan  class  can  afford  to  carry  "  ordinary  "  insurance.  The 
Gain  and  Loss  Exhibit  has  shown  the  insurance  world  that  the 
mortality  among  industrial  risks  is  very  high.  The  business 
expenses  are  not  unduly  high  when  it  is  considered  that  the 
average  weekly  payment  is  about  fivepence,  and  the  average  sum 
insured  about  £25.  Some  time  ago  I  had  occasion  to  compare 
the  expenses  of  industrial  companies,  and  found  that  the  per- 
centage of  expense  and  commission  to  premiums  in  America  was 
about  53  per  cent,  against  44  per  cent,  in  Great  Britain.  On 
the  other  hand,  the  former  companies  earned  fully  1}  per  cent 
more  on  their  investments  than  the  latter. 

The  industrial  companies  have  recently  entered  the  ^  ordinary  " 
field,  and  are  becoming  strong  competitors  of  those  companies 
which  transact  "ordinary"  business  only.  They  are  making  i 
speciality  of  non-participating  insurance  at  very  low  rates,  which 
they  can  afford  to  do  if  their  industrial  business  can  be  made  to 
bear  a  portion  of  the  expense  of  the  ordinary  branch.  The 
moment  the  industrial  policyholders  are  made  to  bear  a  portion, 
even  unwittingly,  of  the  expense  of  obtaining  new  business  under 
the  "  ordinary  "  branch,  a  great  wrong  is  done.  Insurance  of  such 
magnitude  should  be  considered  a  national  institution  for  the 
good  of  the  people,  and  not  for  the  benefit  of  individual  stock- 
holders who  have  been  more  than  repaid  for  any  risk  they  may 
have  run.  Insurance  to  be  conducted  properly  must  be  taken 
from  the  realm  of  mere  business  barter. 

Expense  Ratios. — It  has  been  contended  that  while  the 
American  companies  pay  larger  commissions  than  those  in 
Britain,  the  actual  expense  rate  in  the  former  country  is  quite 
as  low  as  in  the  latter,  because  the  volume  of  new  business  is 
much  larger.  My  investigations  do  not  show  this  to  be  the  case. 
There  are  three  recognised  methods  of  comparing  expenses : — 

1st  Ratio  of  gross  expenses  of  management  to  each  £1000 
mean  insurance  in  force. 

2nd.  Ratio  of  gross  expenses  of  management  to  total  income 
or  to  premium  income. 
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3rd.  Cost  of  new  business  after  allowing  7^  per  cent,  or 
10  per  cent,  of  the  renewal  premiums  for  care  of 
the  old  business. 

It  is  somewhat  difficult  to  obtain  an  exact  comparison,  because 
the  Board  of  Trade  Returns  do  not  give  the  results  of  the 
business  by  calendar  years.  My  results  must  therefore  be  taken 
as  approximate.  Excluding  industrial  insurance,  the  first  method 
shows  a  ratio  of  £9  in  the  United  States  against  £5  per  £1000 
in  Britain.  By  the  second  method  the  ratio  of  expense  to  total 
income  is  20  per  cent,  against  11  per  cent.,  and  the  ratio  of 
expenses  to  premium  income  is  26  per  cent,  against  14  per  cent. 
The  larger  volume  of  new  business  in  the  United  States  can  be 
realised  from  the  fact  that  the  commissions  are  about  50  per  cent, 
of  the  gross  expenses,  including  commissions,  and  only  35  per 
cent,  in  Britain.  By  the  third  method,  if  we  allow  1\  per  cent, 
as  the  cost  of  caring  for  old  business,  the  expense  of  putting  each 
£1000  of  new  policies  on  the  books  was  £40  in  the  United 
States  against  £25  in  Britain,  or  140  per  cent,  of  the  first 
premium  against  80  per  cent. 

Against  the  heavier  expense  of  American  companies  may  be 
set  their  larger  profit  from  interest  income.  Taking  all  things 
into  consideration,  I  should  say  that  the  average  cost  of  a  policy 
over  a  series  of  years  in  first-class  companies  in  the  two  countries 
is  about  the  same. 

Method  of  Office  Work.— While  Britain  is  rightly  credited 
with  the  introduction  of  the  card  system  into  life  insurance,  it 
has  remained  for  the  American  companies  to  use  it  to  its  fullest 
extent  In  my  opinion  they  have  carried  it  to  excess.  In  one 
company  the  card  system  is  used  for  all  ^kinds  of  accounts,  only  a 
few  books  such  as  ledgers  being  retained.  My  experience  has 
been  with  three  companies,  the  first  of  which  oi^y  used  two  sets 
of  cards,  the  second  employed  cards  for  every  conceivable  purpose, 
and  the  third  with  judgment  and  Moderation.  As  this  section  of 
my  paper  will  no  doubt  be  of  interest  to  those  who  wish  to 
improve  the  method  of  work  in  their  office,  I  shall  describe  it  at 
length.  Before  doing  s«,  however,  permit  me  to  say  that  it 
requires  considerable  judgment  to  adapt  the  system  to  the  peculiar 
needs  of  each  company.  There  is  no  doubt  in  my  mind  that  a 
large  amount  of  saving  both  in  time  and  energy  can  be  effected 
by  their  use.  The  conservative  manager  who  refuses  to  use 
them  may  be  put  in  the  class  with  those  who  will  not  freely 
use  typewriters  or  telephones  to  facilitate  business. 

The  actuarial  card  hardly  needs  description,  as  it  is  in  use  in 
most  companies.     Some  companies  prefer  to  have  two  cards — 
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one  for  mortality  and  the  other  for  valuation  purposes.     To  my 

Aetoariai        mind  a  single  card  is  more  desirable,  as  it  saves  the 

^'^^  labour  of  keeping  two  sets  up  to  date^  and  is  less  likely 

to  lead  to  error.    Of  course  it  means  more  sorting,  but  the  sorting 

is  usually  done  by  junior  clerks,  and  is  therefore  one  of  the  least 

expensive  portions  of  the  work.     The  card  can  also  be  used  for 

actuarial  correspondence,  the  information  required  for  letters  and 

calculations  being  given  thereon.      It  is  a  good  plan  to  have 

different  colours  in  order  to  designate  the  plans  at  a  glance. 

White,  blue,  red,  and  buff*  may  represent  Life,  Term,  Limited 

Payment,  aiid  Endowment  policies   respectively;   while  a  fifth 

colour  may  be  used  for  miscellaneous  contracts.     I  found  it  a 

good  plan  to  have  an  index-book  numbered  consecutively,  showing 

the  age  of  the  insured,  the  State  in  which  he  resides,  the  plan  of 

insurance,  and  the  occupation.     The  labour  of  keeping  this  is  a 

very  small  matter  indeed,  and  it  should  be  attended  to  daily. 

The   reason   for   inserting   the   State   in   the   index  is   because 

investigations    are    often    required   to   show   the   expected  and 

actual  mortality  in  the  various  States,  and  the  cards  can  readily 

be  picked  out  by  means  of  the  index.     For  the  same  reason  the 

occupation  was  inserted   in  the  index.      The  cards   should  be 

arranged   according  to   existing,  not-taken,  lapses   and   deaths. 

The  existing  should  be  kept  according  to  the  age  at  entry,  and 

sub-divided  according  to  the  numerical  order,  which  would  give 

the  duration  of  the  policy,  except  when  policies  are  dated  back. 

The  lapses  and  deaths  may  be  kept  according  to  age  at  entry  and 

duration  of  the  policy. 

Some  Offices  use  Register  Cards,  which  contain  only  such 
information  as  purely  register  books  should  contain.  If  any 
Register  change  is  made  in  the  policy  the  necessary  alteration 
^'*'^*  is  made  in  red  ink  on  the  card.     As  no  notice  of 

premium  payments  are  made  on  this  card,  they  can  be  arranged 
numerically.  The  advantage  of  the  card  system  as  applied  to 
registers  is  that  the  cards  on  lapsed  and  dead  members  can  be 
kept  separately,  and  the  actual  insurance  iu  force  be  obtained  by 
merely  counting  the  cards.  It  is  my  opinion,  however,  that  a 
register  book  is  more  useful  than  a  register  card.  A  register 
book  is  not  subject  to  hard  usage,  and  is  seldom  used  when  it 
does  not  contain  a  record  of  premiums.  The  late  Mr.  William  D. 
Whiting,  whose  opinion  is  of  great  weight  in  such  matters, 
informed  me  that  he  did  not  approve  of  register  cards.  He  has 
inspected  some  books  which  had  been  in  use  forty-five  years,  and 
were  still  in  good  condition.  He  believed  that  a  register  should 
be  a  book  of  record  which  could  not  be  tampered  with  in  any  way. 
Cards  may  purposely  be  misplaced,  but  it  would  be  somewhat 
difficult  to  cut  out  pages  from  a  register  without  being  discovered. 
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A  card  which  is  most  useful  is  the  Premium  Card.  It  contains 
information  for  issuing  premium  notices  and  for  recording  pay- 
ments by  the  members.  In  order  to  facilitate  the  Premiiun 
work  the  card  should  be  cut  so  that  a  portion  is  Cards, 
above  the  level.  This  is  technically  called  a  tab.  If  payments 
are  made  quarterly,  there  would  be  four  tabs.  When  all  premiums 
are  made  payable  on  a  certain  day  of  the  month,  the  cards  may 
be  arranged  numerically  according  to  the  months  in  which  they 
are  due,  and  sub-divided  according  to  agencies,  if  desired.  Small 
spaces  may  be  left  in  order  to  fill  in  the  date  on  which  the 
premium  has  been  paid.  It  is  not  necessary  to  enter  the  amount, 
the  date  serving  all  practical  purposes.  In  order  to  check  the 
work,  a  small  space  may  be  left  after  the  date  in  which  the  word 
"  paid  "  may  be  stamped. 

There  is  little  doubt  that  an  index  card  is  more  satisfactory 
than  even  the  best  index  book  in  the  market.  By  the  card 
system  a  minute  or  two  is  sufficient  to  get  the  policy  ,  ^  ^ 
number  in  the  most  difficult  of  cases!  The  index  ^*«  '^ " 
should  contain  a  record  of  declined  applications  on  different 
coloured  cards.  When  applications  are  deferred,  it  materially 
lessens  the  office  work  by  recording  them  on  a  third  card,  and 
those  which  have  been  applied  for  and  not  completed  on  a  fourth 
card  differently  coloured  from  the  other  three.  By  an  arrange- 
ment between  a  number  of  the  companies,  records  of  declined 
cases  are  furnished  every  day.  Some  companies  most  wisely 
write  index  cards  for  the  declined  cases  of  all  companies  and 
sort  them  among  their  own  cards.  All  cards,  whether  for  issued, 
declined,  not-taken  or  postponed  cases,  should  be  sorted  together 
in  order  to  obtain  the  history  of  each. 

A  card  for  the  Delinquent  or  Ke-instatement  Department  is 
found  very  satisfactory.  When  a  lapse  occurs  the  facts  are 
written  on  a  card  which  the  Delinquent  Department  lUsoellaneoiui 
keeps  until  a  satisfactory  reason  for  the  insured  Card*- 
lapsing  his  policy  has  been  received,  or  until  it  is  re-instated. 
Its  employment  has  resulted  in  a  better  record  being  kept  of 
lapses  and  in  the  reduction  of  the  lapse  rate  on  account  of  the 
increased  attention  which  may  be  given  to  each  individual  case. 
Cards  are  also  used  for  other  purposes,  such  as  a  record  of  the 
interest  payment  on  loans,  mortgages,  etc.  Another  is  employed 
for  keeping  a  synopsis  of  the  agreements  and  contracts  made  with 
agents.  The  Medical  Departments  of  some  Companies  write  up 
a  card  for  their  declined  cases  giving  the  full  particulars  regarding 
family  history,  personal  history,  reason  for  declinature,  and  so  on. 
These  cards  have  been  used  in  an  interesting  fashion  by  several 
companies.  Circular  letters  in  one  instance  were  sent  to  all 
people  mentioned  in  the  application,  t.0.  friends  and  physicians. 
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They  were  requested  to  state  whether  the  applicant  was  then 
living  or  dead ;  if  dead,  date  and  cause  of  death.  The  same 
information  was  obtained  through  the  Inspection  Department  or 
mercantile  agencies  by  another  company.  The  information  thus 
obtained  was  made  a  basis  for  rating  up  risks  which  had  some 
impairment.  I  have  not  given  the  information  contained  on  the 
cards  above  referred  to,  as  each  company  must  insert  therein 
what  is  most  suitable  for  its  needs. 

A  daily  cancellation  book  should  be  kept  in  the  Delinquent  or 
Premium  Department.  It  should  be  sent  around  to  every 
Department  each  day  in  order  that  the  cancellations  and  re- 
instatements may  be  made  with  the  least  possible  trouble,  and 
in  order  that  the  card  system  in  various  parts  of  the  Office  may 
agree.  Instead  of  writing  the  cards  for  new  policies  in  each 
Department,  it  is  found  more  satisfactory  to  have  the  cards  for 
all  Departments  written  by  the  policy-writer  or  his  assistants. 
By  this  means  the  card  system  is  always  up  to  date,  and  does 
not  run  behind  in  accordance  with  the  amount  of  current  work 
which  is  to  be  done  in  each  Department 
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— After  watching  the  course  of  the  money  market  for  seven  years, 
including  a  period  of  depression,  a  period  of  great  political  strife 
and  anxiety,  a  period  of  war,  and  a  period  of  prosperity,  I  am 
convinced  that  there  is  a  splendid  opening  for  the  safe  investment 
of  the  funds  of  British  companies  in  the  United  States  and 
Canada  at  more  remunerative  rates  than  obtain  in  Britain. 
The  distrust  of,  and  the  prejudice  against,  all  things  American 
is  gradually  being  broken  down  by  a  better  knowledge  of  the 
true  state  of  affairs  in  this  continent.  While  I  should  like  to 
correct  a  few  of  the  misapprehensions  regarding  the  foregoing, 
I  must  confine  myself  to  the  question  of  investment.  In  Mr. 
John  Nicoirs  paper  on  ''  A  description  of  certain  of  the  principal 
Stock  Exchange  Securities,"  he  gives  seven  reasons  why  British 
Offices  should  have  nothing  to  do  with  American  securities.  The 
most  satisfactory  way  to  answer  his  arguments  would  be  to  show 
that  the  profit  and  loss  of  the  Investment  Account  was  and  is 
as  favourable  in  American  as  in  British  companies.  On  referring 
to  the  Board  of  Trade  Returns  and  the  State  Insurance  ReportSi 
however,  I  found  that  there  were  so  many  ways  of  treating  the 
profit  and  loss  on  investments  that  no  satisfactory  comparison 
could  be  obtained.  I  shall  therefore  briefly  answer  one  or  two 
of  Mr.  Nicoll's  arguments. 

It  is  an  undoubted  fact  that  the  laws  and  institutions  of 
America  are  liable  to  greater  change  than  in  more  settled 
communities.     It  must  be  conceded,  however,  that  the  change  lias 
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almost  invariably  been  for  the  better,  and  in  some  instances 
where  this  was  not  so,  the  evil  was  remedied  at  an  early  date. 
I  do  not  believe,  and  I  have  the  advice  of  various  authorities, 
that  alien  property  can  be  confiscated  by  any  one  of  the  States, 
unless  the  owner  does  not  fulfil  the  laws  of  the  State.  In  event 
of  war — which  at  the  present  time  seems  very  improbable — the 
property  of  alien  subjects  who  are  not  actively  engaged  against 
the  Government  would  be  respected.  Even  though  a  treaty  did 
not  exist  covering  this  point,  the  confiscation  of  property  is 
entirely  out  of  date,  and  the  tendency  of  things  is  against  it.  As 
Americans  are  now  loaning  money  abroad,  it  is  not  likely  that 
they  will  themselves  endeavour  to  tax  alien  more  heavily  than 
domestic  capital.  With  foreign  possessions  comes  an  extended 
outlook.  The  capitalists  of  America  would  strenuously  oppose 
any  law  which  would  result  in  retaliation  from  the  money  centres 
of  Europe.  The  rate  of  interest  is  decreasing  both  in  the 
Colonies  and  in  the  United  States,  but  it  will  continue  to  be 
higher  than  in  Great  Britain  for  many  years.  The  fact  that  it 
is  so  diminishing  is  not  a  good  argument  against  the  investment 
of  money  in  the  United  States.  Please  do  not  misunderstand 
the  condition  under  which'  investments  must  be  made  in  order 
to  be  both  safe  and  remunerative.  In  order  to  test  the  advantage 
of  investing  in  the  United  States,  the  method  must  be  the  same 
in  both  cases,  i.6.  the  investment  of  the  money  should  be  under- 
taken by  a  man  with  a  good  financial  knowledge,  who  has  the 
interest  of  the  company  at  heart  and  who  has  a  thorough  know- 
ledge surrounding  the  investment  of  money  in  the  United  States. 
It  will  not  do  to  send  the  Treasurer  or  the  Financial  Committee 
of  the  company  to  make  investments,  unless  they  are  advised  by, 
and  will  take  the  advice  of,  some  reliable  man  who  understands 
the  situation. 

It  is  hardly  necessary  to  give  a  synopsis  of  what  I  would 
advise  as  safe  investments  for  British  companies.  Many  of  the 
dividend-paying  stocks  quoted  on  the  London  Stock  Bnggeitad 
Exchange,  all  bonds  of  first-class  railroads,  especially  XnvBitmento. 
many  which  have  been  recently  reorganised,  are  good  investments. 
The  names  of  such  securities  can  be  obtained  from  any  firm  of 
reliable  brokers.  The  method  of  investment  which  I  would  urge 
upon  the  officers  of  British  insurance  companies  is  that  of  mort- 
gages on  property  in  the  large  cities.  It  goes  without  saying 
that  property  in  the  business  centres  of  cities  like  New  York, 
Chicago,  Philadelphia,  Baltimore,  Washington,  St.  Louis,  St.  Paul, 
and  San  Francisco,  are  as  safe  as  those  in  London,  Glasgow, 
Manchester,  or  Liverpool.  Mortgages  can  be  obtained  on  either 
residential  or  business  properties  to  the  extent  of  one-half  their 
cost  price  at  rates  of  interest  varying  from  3^  per  cent,  to  4  per 
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cent.,  aud  even  4^  per  cent.,  depending  on  the  city  and  Ui€ 
location  of  the  property.  Those  lenders  who  are  afraid  that  the 
currency  of  the  United  States  will  be  repudiated,  and  that  the 
payment  of  interest  or  principal  would  be  in  silver,  can  hsYc  a 
gold  clause  inserted  in  the  deed  in  most  instances  by  cutting 
down  the  interest  rate  by  ^  of  1  per  cent.  To  those  that  wish 
to  invest  in  mortgages  such  as  I  have  described,  a  good  way  to 
protect  themselves  would  be  to  lay  aside  a  sinking  fund  oat  of 
the  interest.  If  the  mortgages  returned  4^  per  cent.,  then  I  of 
1  per  cent,  might  be  carried  yearly  to  a  fund  which  would  be 
appropriately  named  "  Depreciation  of  Securities  Fund,"  from  which 
any  losses  in  principal  would  be  deducted.  I  cannot  understand 
why  a  number  of  offices  will  invest  in  Canadian  securities  and 
mortgages  and  not  in  those  of  the  United  States,  when  the  latter 
is  a  more  settled  country,  where  the  conditions  of  prosperity  are 
far  more  in  evidence  than  in  Canada.  The  matter  undoubtedly 
deserves  the  careful  consideration  of  every  insurance  manager  in 
Great  Britain.  If  he  investigates  the  matter  with  an  unbiassed 
mind,  he  can  only  come  to  one  conclusion,  namely,  that  he  has 
delayed  too  long  in  investing  a  portion  of  the  funds  of  his 
company  in  the  United  States. 

Gteneral  Remarks. — Before  closing  my  paper  a  few  desultory 
remarks  would  be  in  order.  A  young  country  may  be  compared 
to  a  young  man  who  has  more  power  of  endurance  than  an  older 
man,  and  can  more  rapidly  recover  from  an  illness.  It  takes  a 
considerable  period  for  an  old  country  to  enter  a  time  of  business 
depression,  and  it  takes  a  correspondingly  long  time  to  get  over 
it.  A  new  country,  on  the  other  hand,  rapidly  passes  from  a  time 
of  prosperity  into  a  period  of  depression,  and  as  rapidly  recovers 
itself.  The  old  country  has  depression  of  business,  the  new  country 
has  stagnation  of  trade.  The  ups  and  downs  are  more  marked  in 
the  latter  than  in  the  former.  Any  one  who  has  watched  the 
money  market,  which  is  the  pulse  of  the  country,  can  see  the 
truth  of  my  assertion.  The  very  best  stocks,  including  Govern- 
ment securities,  were  far  below  their  true  value  in  1893  and 
1894,  while  this  year  they  are  selling  at  a  price  beyond  all  pre- 
vious records.  Fluctuations  to  a  certain  extent  are  due  to  the 
temperament  of  the  people,  who  are  somewhat  excitable. 

The  question  often  arises,  why  do  British  actuaries  not  hear 
more  of  their  American  brethren  1  The  chief  reason  is  they  are 
kept  too  busy  to  prepare  many  papers  of  scientific  research.  The 
American  actuary  is  rapidly  becoming  "a  man  of  affairs,"  and  not 
merely  one  who  attends  to  the  mathematical  part  of  the  business. 
He  is  expected  to  originate  new  plans  of  insurance,  improve 
policy  conditions,  and  suggest  other  changes  which  will  suit  the 
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insuring  public.  He  accordingly  must  have  a  good  idea  of  what 
people  want,  and  not  only  what  it  is  most  desirable  from  an 
actuarial  standpoint  to  submit  to  them. 

Despite  every  endeavour  my  paper  has  extended  to  a  greater 
length  than  I  anticipated.  The  subject  is  so  large  that  many 
matters  of  interest  had  to  be  omitted,  and  short  explanations 
given  in  many  instances  which  may  not  be  explicit  enough  for 
the  student.  I  trust,  however,  that  a  deeper  interest  has  been 
created  in  American  affairs,  and  sufficient  information  given  to 
enable  the  student  to  understand  insurance  matters  in  the  United 
States. 
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Life   Assurance  in   France. 

(Read  before  the  Actuarial  Society  of  Edinburgh,  bth  Ajril  1900.) 

One  of  the  most  remarkable  features  in  the  history  of  the  nine- 
teenth century  has  been  the  rapidity  with  which  some  scientific 
discovery  made  in  one  country  has  been  followed,  and  often 
eclipsed,  by  one  on  similar  lines  in  another  country.  The  reason 
for  this  is  not  far  to  seek,  for  he  who  would  excel  in  any  branch 
of  science  or  learning  must  keep  himself  thoroughly  acquainted 
with  its  latest  developments,  and  with  the  progress  it  is  making 
in  all  parts  of  the  world.  Thus,  we  find  that  a  rivalry  has 
sprung  up,  which  grows  keener  every  day,  between  this  and 
the  Continental  countries  in  Science  and  Philosophy,  as  well  as 
in  Commerce  and  Politics.  In  this  country,  however,  until  quite 
recently,  the  insurance  world  in  general,  and  the  actuarial  student 
in  particular,  have  not  considered  it  worth  while  to  inquire  how 
and  upon  what  lines  insurance  business  is  carried  on  across  the 
Channel.  So  far  as  I  have  been  able  to  ascertain,  the  only  books 
in  the  Faculty  Library  dealing  with  the  subject  of  Life  Assurance 
in  France  are  Walford*s  Insurance  Cyclopcedia,  published  in  1876, 
and  a  pamphlet  by  H.  S.  Washburn  in  1879.  The  object  of  this 
paper  is  to  supplement  to  some  small  extent  the  information  con- 
tained in  these  volumes,  and  to  place  materials  in  the  hands  of 
the  Actuarial  Society  which  will  enable  its  members  to  form 
some  idea  of  the  progress  and  nature  of  life  assurance  business 
in  France.  We  shall  find  that  the  business  naturally  flows  into 
those  channels  which  the  character  and  genius  of  the  French 
people  would  lead  us  to  expect.  As  a  nation  the  French  are 
philosophical,  but,  at  the  same  time,  unpractical,  provident,  yet 
short-sighted,  and  above  all — volatile.  For  years  previous  to  the 
establishment  of  life  assurance  business  in  France,  philosophers 
and  writers  published  pamphlets  showing  the  advantages  and 
disadvantages  of  mutual  life  assurance,  and  furnished  convincing 
reasons,  interspersed  with  loftiest  sentiment,  why  every  one  should 
insure.  Here,  for  instance,  is  an  extract  taken  from  a  book  pub- 
lished in  1825  by  M.  J.  B.  Juvigny,  which  quite  eclipses  anything 
of  a  similar  nature  published  in  this  country : — "  We  have  seen 
that  in  the  private  man  work  adorns  existence  and  strews  flowers 
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ou  the  path  of  life,  but  in  the  citizen  it  becomes  the  element  of 
the  greatness  and  power  of  the  nation.  Long  ago  political  anUh 
meticians  calculated  that  if  each  indiyidual,  of  both  sexes,  worked 
on  the  average  no  more  than  four  hours  a  day  at  some  usefiil 
work,  this  work  would  suffice  to  procure  all  the  necessaries  and 
comforts  of  life ;  want  and  misery  would  be  banished  from  this 
world  once  for  all,  and  we  could  devote  the  remainder  of  the 
twenty-four  hours  to  rest  and  pleasure.  Economists  base  this 
statement  on  very  plain  reasons,  deduced  from  the  theory  that 
earth  and  water  supply  the  first  elements  of  all  our  riches.  That 
being  so,  it  is  the  business  of  man,  as  the  king  of  nature,  to  over- 
come them  by  his  work  All  our  ills  spring  from  laziness  or  the 
employment  of  our  time  on  things  of  little  use.  Accordingly,  to 
encourage  this  work,  or  what  is  the  same  thing,  to  encourage  life 
assurance  (since  the  one  is  a  consequence  of  the  other),  is  to  go 
to  the  root  of  the  evil,  and  to  give  an  impulse  to  industry,  which 
itself  contributes  so  powerfully  to  the  prosperity  of  the  nation,  as 
one  of  the  necessary  elements  of  its  strength  and  greatness.  In 
fact  industry  procures  and  increases  ease — ease  in  its  turn 
encourages  marriages,  causing  them  to  be  contracted  at  an  early 
age,  and  thus  to  be  more  fruitful,  and  in  consequence  increases 
the  population.  The  State,  whose  fortune  is  simply  composed 
of  the  sum  of  individual  fortunes,  finds  itself  thus  richer  in  money 
and  in  men.  It  is  henceforth  able  to  collect  the  taxes  more  easily, 
and  to  submit  with  less  hardship  to  the  costs  and  levies  that  would 
be  necessitated  by  an  occasional  war.  Life  assurance  helps  also 
directly  to  increase  the  population  by  encouraging  vaccination  "* 
(Cow/?  iotil  sur  Us  Assurances,  J.  B.  Juvigny,  pp.  75  and  76).  It 
is  not  necessary  to  quote  further  to  show  the  philosophical  ten- 
dency of  French  insurance  literature ;  when,  however,  we  turn  to 
the  practical  side  of  the  question  we  find  the  people  slow  to  follow 
the  good  advice  given,  and  the  actuaries  themselves  calculating 
and  publishing  tables  of  premiums  and  annuities  for  perfectly 
ridiculous  ages.  Many  French  writers  have  ably  discussed  the 
advantages  of  mutual  life  assurance,  and  yet  to-day  the  mutual 
society,  in  the  true  sense  of  the  word,  is  to  all  intents  and 
purposes  non-existent  in  France.  The  provident  nature  of  the 
French  people  is  evidenced  in  the  immense  sums  of  money 
invested  in  Annuities  with  the  Government  and  the  Life  Assur- 
ance Companies,  and,  on  the  other  hand,  their  want  of  foresight 
may  be  seen  in  the  mad  rush  for  shares  in  the  Tontine  Lafarge, 
the  nature  of  whose  operations  will  be  explained  in  the  historical 
portion  of  this  paper.  M.  Louis  Pouget,  writing  many  years  ago, 
sums  up  in  a  few  words  the  attitude  of  his  countrymen  towards 
life  assurance.  "From  the  first,"  he  says,  "life  assurance  in 
France  has  had  to  struggle  against  the  customs  of  our  country. 
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equal  to  a  fifth  of  the  total  capital.  The  law  in  regard  to  mutual 
societies  requires  that  their  statutes  must  contain  a  table  of 
classification  of  risks  with  the  rates  applicable  to  each,  etc.  The 
number  of  contributors  (adh^ents)  must  be  stated,  and  the  minimum 
of  the  values  insured,  before  the  society  can  be  validly  constituted ; 
the  sum  to  account  of  tlie  contributions  of  the  first  year,  which 
must  be  paid  before  the  constitution  of  the  society,  must  also  be 
stated.  The  contributors  have,  independently  of  all  statutory 
regulations,  the  right  to  withdraw  every  five  years  on  giving 
notice  to  the  society  six  months  in  advance.  A  similar  right  of 
withdrawal  is  granted  to  the  society.  The  regulations  in  regard 
to  mutual  societies  were  drawn  up  with  the  special  intention  of 
controlling  Mutual  fire  insurance  societies,  although  they  were 
extended  to  cover  all  other  kinds  of  insurance,  including  life. 
This,  of  course,  explains  the  classification  of  risks  and  the 
compulsory  membership  for  five  years. 

M.  Alfred  Thomerau  in  a  pamphlet  entitled  Quelles  sont  les 
Limiies  de  V Intervention  de  Vlltat  en  Maiihre  d^ Assurances  ?  says  : 
"The  State  has  several  ways  of  intervening  in  the  matter  of 
assurances : — 

"  (1)  It  can  confine  itself  to  authorising  the  Societies  and  im- 
posing upon  them  certain  methods  of  working  and 
certain  limits. 

"(2)  It  can  constitute  itself  the  controller  of  the  Societies,  and 
consequently  be,  or  appear  to  be,  the  guarantor  of  their 
operations. 

"(3)  Lastly,  it  can  assure  on  its  own  account 

"  These  three  methods  of  government  intervention  have  been 
practised  in  France  in  the  course  of  this  century ;  all  three  have 
given  bad  results." 

He  then  proceeds  to  show  conclusively,  from  illustrations,  how 
the  State  has  failed,  and  concludes  that  "  if  assurance  has  made 
great  progress,  it  is  without  the  State  and  almost  in  spite  of  it ; 
in  spite  of  the  disdain  which  the  State  has  always  shown  towards 
it ;  in  spite  of  the  taxes  which  it  has  adversely  laid  on  it."  These 
remarks  of  M.  Thomerau  refer  to  insurance  of  all  kinds,  Fire,  Life, 
etc.,  but  he  reserves  for  the  last  and  most  important  part  of  his 
article  the  relation  of  the  State  towards  Life  Assurance.  He  says  : 
'*  It  is  a  generally  accepted  principle,  that  it  is  necessary  for  the 
State  to  intervene  in  this  matter ;  but  how  and  to  what  extent  ? 
This  weighty  question  has  given  rise  to  continual  controversy  for 
more  than  twenty  years  among  the  ablest  writers  on  insurance. 
The  law  of  24th  July  1867,  article  66,  declares  that :  'Life  assur- 
ance societies,  whether  mutual  or  proprietary,  remain  subject  to 
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append  to  thoir  annual  statements  of  accounts,  are  nine  in  number, 
viz. : — 

(A)  Profit  and  loss  account. 

(B)  Financial  accounts  relative  to  the  various  classes  of  assur- 

ance, to  life  interests,  and  to  reversions. 

(C)  Balance-sheet 

(D)  Statement  of  the  present  value  of  the  assets,  heritable  and 

movable,  contained  in  the  balance-sheet. 

(E)  Reserves  for  risks  in  force  at  31st  December. 

(F)  Reserves  corresponding  to  the  reassurances  ceded  to  various 

companies. 

(G)  Movement  of  policies,  sums  assured,  and  annuities  during 

the  year. 

(H)  Movement  of  sums  assured,  and  annuities  during  the  jear, 

less  reassurances. 
(J)  Summary  statement  of  the  deaths  during  the  year. 

These  forms,  which  are  much  more  elaborate  than  those 
required  by  the  Act  of  1870  in  this  country,  must  be  filled  up 
annually,  and  this  consequently  necessitates  annual  valuations. 
Many  of  the  questions  contained  in  the  5th  and  6th  schedules 
of  the  1870  Act  are  quite  unnecessary  in  France;  for  instance, 
the  rates  of  premium  arc  the  same  for  all  companies  as  well  as  the 
valuation  rate  of  interest,  the  mortality  tables  and  the  valuation 
premiums.  On  glancing  over  the  schedules,  which  are  printed 
in  the  journal  of  the  French  Institute  of  Actuaries  {Bvlietin  de 
VImtitut  des  Actuairts  Fran^ais,  vol.  iv.  pp.  30-45),  we  come  on 
one  or  two  points  which  call  for  remark  or  explanation.  In  the 
first  place,  no  revenue  account  similar  to  that  contained  in  the 
first  schedule  of  the  English  Act  is  required,  although  most  of  the 
necessary  materials  to  form  one  may  be  found  in  model  (B).  The 
two  principal  accounts  are  the  profit  and  loss  account  and  the 
balance-sheet ;  most  of  the  other  accounts  are  treated  as  subsidiary 
accounts,  and  are  styled  annexes  to  one  or  other  of  these  two.  On 
the  debit  side  of  the  profit  and  loss  account  there  is  entered  portion 
of  interests  applicable  to  the  inirious  dosses  of  assurances,  and  on  the 
credit  side  of  annexe  B,  balance  of  interests  applicable  to  the  Vfirious 
classes  {rate  per  cent,).  Those  entries  are  necessitated  by  the 
contract  entered  into  by  the  companies  to  accumulate  the  premiums 
paid  at  a  fixed  rate  of  interest,  4  per  cent,  on  policies  issued  prior 
to  1894,  and  3i  per  cent,  on  policies  issued  at  the  new  rates. 
The  method  which  the  companies  employ  to  give  effect  to  this 
contract,  while  it  is  in  some  respects  advantageous  to  the  "  with- 
profit "  policyholders,  seems  to  me  to  supply  no  additional  security 
to  the  "non-profit"  policyholders — they  are,  in  fact,  in  no  better 
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position  than  they  would  be  in  if  no  such  contract  existed.  The 
method  is  shortly  as  follows : — To  the  reserves  at  the  end  of  the 
previous  year  in  any  class  is  added  the  total  premiums  received 
and  the  interest  applicable  to  that  class  at  4  per  cent,  or  3^  per 
cent.,  as  the  case  may  be ;  on  the  other  side  of  the  account  is 
placed  the  total  written  oflf  during  the  year,  by  death,  surrender, 
etc.;  the  balance  is  then  carried  to  another  account,  and  after 
deduction  of  the  valuation  reserve,  what  is  left  is  called  the  profit 
for  the  year,  and  is  divided  accordingly. 

This  method  may  increase  the  profits  to  the  "with-profif 
policyholders  in  the  event  of  the  company  not  being  able  to 
realise  a  good  rate  of  interest  on  its  funds ;  but  in  the  case  of 
the  non-profit  policyholders  the  company  simply  reserves  the 
sums  required  by  the  valuation,  and  the  interest  profit  goes  into 
the  pockets  of  the  shareholders.  On  the  credit  side  of  the  profit 
and  loss  account  there  is  entered  :  'portion  of  general  expenses  and 
commissions  applicable  to  the  various  classes  of  assurances.  The  larger 
proportion  of  the  companies  charge  the  '*  with-profit "  classes  with 
their  share  of  the  expenses  of  management  and  commission  before 
ascertaining  the  net  amount  available  for  division,  of  which 
50  per  cent,  goes  in  bonus  to  the  policyholders.  A  few  of  the 
stronger  companies,  such  as  the  G^n^rale  and  Nationale,  allow 
50  per  cent,  of  the  gross  profits  to  the  participating  policyholders, 
and  charge  the  shareholders  with  the  whole  of  the  expenses  and 
commission.  In  a  note  appended  to  Table  E.  it  is  stated  that  for 
policies  effected  at  the  new  rates  the  annual  premiums  of  valua- 
tion should  be  entered  instead  of  the  actual  premiums  paid.  The 
valuation  premium  is  the  net  premium  with  a  loading  to  cover  the 
expenses  of  management.  (For  further  particulars  in  regard  to 
the  calculation  of  valuation  premiums  see  Office  Practice.)  So  far 
as  I  can  ascertain,  the  valuation  of  policies  effected  at  the  old 
rates  is  a  gross  premium  valuation,  but  by  using  a  table  showing 
a  high  rate  of  mortality,  the  companies  set  aside  what  is  no  doubt 
a  sufficient  reserve.  On  reference  to  the  last  annual  report  of 
the  66n6rale  Company  I  am  confirmed  in  this  opinion,  for  I  find 
it  stated  there  that  in  future  this  Company  intends  to  value  the 
policies  effected  at  the  old  rates  in  precisely  the  same  manner  as 
those  effected  at  the  new  rates.  The  rate  of  interest,  however,  is 
to  remain,  as  formerly,  4  per  cent.  A  table  is  embodied  in  the 
report  showing  the  reserves  calculated  according  to  the  old  and 
new  methods.  The  reserves  for  whole  life  and  survivorship 
policies  amount  to  £5,041,757  by  the  old  method,  and  to 
£5,112,596  by  the  new  method,  the  necessary  increase  in  the 
reserve  therefore  being  only  £70,839. 

On  the  other  hand,  the  annuity  reserves  according  to  the  old 
method  exceed  those  by  the  new  by  the  large  sum  of  £474,532. 

VOL.  IV.  2  K 
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Schedule  J.  seems  to  be  of  little  practical  use,  and  might  be 
discarded  with  advantage  and  be  replaced  by  tables  showing  the 
methods  of  bonus  distribution  and  minimum  surrender  valaes. 
The  schedules  appear  to  have  been  modelled  to  a  certain  extent 
upon  those  in  use  in  this  country,  but,  as  in  America  and 
Switzerland,  more  minute  details  are  required  in  regard  to  invest- 
ments, especially  heritable  property. 

(4)  Investments. 

According  to  the  law  of  1867,  the  assurance  companies  were 
limited  in  the  investment  of  their  funds  to  the  following:— 
heritable  property,  government  annuities  and  treasury  bonds, 
obligations  of  the  CrMit  Foncier,  and  other  shares  created  or 
guaranteed  by  the  government.  The  rate  of  interest  at  which  the 
premiums  were  calculated  was  4  per  cent,  and  the  companies 
guaranteed  to  the  assured  that  the  premiums  paid  would  be 
accumulated  at  this  rate.  The  gradual  but  constant  fall  in  the 
rate  of  interest  and  the  consequent  extreme  difficulty  of  employing 
their  funds  in  a  manner  sufficiently  remunerative,  compelled  the 
companies  in  1894,  with  one  exception,  to  reduce  the  rate  of 
interest  which  they  guaranteed  from  4  per  cent  to  3'^  per  cent  on 
all  new  business.  This  reduction,  however,  was  found  insufficient, 
and  quite  recently  most  of  the  large  companies  applied  to 
government  and  were  granted  extended  powers  of  investment 
III  the  report  of  the  Union  Comi>any  for  1897  it  is  stated  that 
"  whilst  the  premium  rates  are  calculated  at  3^  per  cent  interest, 
government  securities,  railway  bonds,  and  generally  the  various 
stocks  authorised  by  the  Company's  statutes,  yield  barely  3  per 
cent  The  report  continues  that  "  it  is  necessary  to  find  a  remedy 
as  prompt  and  efficacious  as  possible  for  this  state  of  affairs."  The 
company  has  therefore  applied  to  government  for  a  modification 
of  its  statutes  relating  to  the  investment  of  funds.  The  increased 
powers  of  investment  consist  in  the  authority  to  place  its  funds, 
to  the  extent  of  one-fourth  of  the  paid-up  capital  and  reserves,  in 
French  and  foreign  shares  of  all  kinds,  other  than  those  already 
permitted  by  the  statutes ;  but  the  choice  of  these  stocks  must  be 
first  submitted  to  a  general  meeting  of  shareholders  for  approval. 
It  is  more  than  likely  that  all  the  companies  will  shortly  have 
received  permission  to  invest  their  funds  in  a  similar  fashion. 
The  following  is  a  list  of  the  shares  and  bonds  approved  by  the 
shareholders  of  the  Union  for  the  investment  of  the  Company's 
funds  in  accordance  with  the  extended  powers  of  investment : — 

Shares  of  the  Bank  of  France. 

Shares  and  Bonds  of  Paris  Gas  Company. 

Shares  and  Bonds  of  Paris  Water  Company. 
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Debentures  of  the  General  Omnibus  Company,  Paris. 

Debentures  of  the  General  Carriage  Company,  Paris. 

British  Government  Funds. 

Austrian 

Belgian 

Chinese  4  per  cent.  Gold  Funds. 

Danish  Government  Funds. 

Egyptian 

Finland  „  „ 

Dutch 


Hungarian 


»  » 

Italian  „  „ 

Ottoman  Guaranteed     ,, 

Eoumanian  Government  Funds. 

Eussian  „  , 

Swedish  and  Norwegian      „ 

Swiss  Federal  and  Cantonal. 

Tabacs  de  Portugal  Bonds. 

Suez  Canal  Shares  and  Bonds. 

Austrian  Railway  Company's  Bonds. 

Lombardy     „ 


»  >> 


The  other  companies  which  have  acquired  similar  powers,  such 
as  the  Soleil,  G6n6rale,  and  Nationale,  have  selected,  with  one  or 
two  slight  variations,  exactly  the  same  funds  and  stocks. 

The  following  Table  II.  shows  at  a  glance  the  various  invest- 
ments of  the  companies  at  31st  December  1898,  and  the  percentage 
of  each  of  the  total.  For  the  sake  of  comparison  I  have  included 
in  the  table  columns  showing  the  investments  of  the  French 
companies  at  31st  December  1884,  and  of  the  British  Com- 
panies at  31st  December  1898.  It  will  be  noticed  that  the 
French  companies  have  at  present  fully  25  per  cent,  of  their  funds 
invested  in  heritable  property  as  compared  with  7  per  cent,  in  the 
British  companies,  and,  at  the  first  blush,  one  is  inclined  to  question 
the  wisdom  of  locking  up  such  a  large  sum  in  investments  of  this 
nature.  If,  however,  we  inquire  more  thoroughly  into  the  matter 
we  shall  find  several  good  reasons  for  such  a  course.  In  the  first 
place,  the  law  originally  prohibited  the  companies  from  granting 
loans  on  mortgage,  and  restricted  them  so  much  in  the  investment 
of  their  funds  that  it  was  necessary  to  find  some  means  of  earning 
the  4  per  cent,  guaranteed  to  the  policyholders. 

The  heritable  property,  which  consists  almost  entirely  of  house 
property  in  the  very  best  parts  of  Paris,  has  from  the  first  yielded 
more  than  5  per  cent.,  and  seems  likely  to  continue  to  be  a  profit- 
able class  of  investment  to  the  companies.  Considering  the 
losses  which  the  companies  in  this  country  have  sustained  through 
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the  failure  of  the  Australian  banks,  and  more  recently  in  the 
railway  crisis  in  America,  one  cannot  wonder  at  the  French 
companies  having  great  confidence  that  in  the  future  their 
heritable  property,  which  has  yielded  them  such  a  good  return 
for  more  than  fifty  years,  will  continue  to  be  a  source  of  profitable 
investment.  The  proportion  of  French  government  securities  has 
dropped  from  18  per  cent,  in  1884  to  13*4  per  cent,  in  1898,  and 
it  is  apparent  that  the  decline  is  likely  to  continue,  this  being 
the  only  class  of  investment  showing  an  actual  reduction  in  amount 
in  1898  as  compared  with  1897.  On  the  other  band,  the  per- 
centage invested  in  foreign  stocks  and  bonds  has  risen  from  1*5 
per  cent,  in  1884  to  10*7  per  cent,  in  1898,  the  increase  in  the 
amount  for  1898  being  fully  10  per  cent,  of  the  total  previously 
invested.  Within  the  next  few  years  we  may  expect  to  see  a 
rapid  increase  in  the  sums  invested  in  such  stocks,  and,  as  the 
French  companies  become  more  alive  to  the  advantages  of  investing 
a  portion  of  their  funds  in  well-secured  British,  Colonial,  and 
American  securities,  they  will  prove  formidable  competitors  in 
fields  at  present  almost  entirely  monopolised  by  British  capital 
It  is  quite  impossible  to  make  a  detailed  comparison  of  the  various 
items  of  the  investments,  but  it  is  worthy  of  note  that  heritable 
property  and  mortgages  combined  are  in  much  the  same  proportion 
in  France  as  in  this  country.  The  proportion  of  loans  on  policies 
is  1  per  cent,  more  in  the  case  of  the  British  companies,  but 
we  cannot  infer  anything  from  this,  as  the  sums  borrowed  depend 
to  a  large  extent  on  the  age  and  class  of  business  and  the 
surrender  values  of  the  policies. 

In  Table  XII.  is  shown  the  average  rate  of  interest  earned  by 
the  companies  on  their  invested  funds.  The  figures  in  ordinary 
type  are  the  percentages  of  interest  earned  during  1898  to  the  total 
funds  invested  at  the  end  of  that  year.  The  figures  in  italics  are 
an  approximation  to  the  real  rate  of  interest  earned  on  the  funds, 
found  by  deducting  one-half  of  the  increase  on  the  reserve  fund 
during  the  year  from  the  total  funds  at  31st  December  1898,  and 
then  calculating  the  percentage.  This  was  the  only  course  open  to 
me,  unless  I  had  written  to  the  whole  seventeen  companies  for  their 
annual  reports  for  1897.  In  this  connection,  I  may  state  that  the 
bulk  of  my  tables  have  been  compiled  from  the  separate  accounts  of 
the  various  companies,  as  there  is  no  publication  in  France,  so  far  as 
I  am  aware,  similar  to  the  Insurmice  Blue  Book  or  Boiime^s  Manual 
in  this  country.  The  average  rate  of  interest  earned  by  all  the 
companies  is,  according  to  the  first  method,  3*8  per  cent.,  and  after 
correction,  3*9  per  cent.;  the  percentage  of  interest  on  the  mean 
funds  of  all  the  British  companies  is  3*8  per  cent.  Such  closeness 
in  the  rates  of  interest  realised  in  this  country  and  in  France  is 
quite  remarkable,  and  is  bound  to  raise  the  question  in  one's 
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mind  as  to  the  wisdom  of  the  French  companies  in  continuing 
to  value  their  policies  with  interest  tables  at  3^  and  4  per  cent 
They  are  certainly  beginning  to  realise  that  these  rates  are  too 
high,  and  are,  as  we  have  seen,  making  every  effort  to  increase 
the  returns  on  their  investments.  If  they  continue  in  this  course 
they  are  bound  to  find,  what  many  British  companies  have  already 
found,  that  a  higher  rate  of  interest  generally  means  an  increased 
risk,  and  that  the  losses  on  investments  will,  in  all  likelihood, 
reduce  the  average  rate  earned  to  the  old  figure  of  3*8  per  cent. 
A  reduction  in  the  valuation  rate  of  interest,  while  it  might  for 
a  time  reduce  the  profits  of  the  shareholders,  would,  in  the  long 
run,  prove  advantageous  alike  to  shareholders  and  policyholders. 

(6)  Mortality. 

It  is  not  my  intention  to  give  a  detailed  account  of  the  many 
mortality  tables  published  in  France  during  the  last  hundred 
years,  as  the  majority  of  these  have  been  quite  discarded  by  the 
companies,  and  are  therefore  now  only  interesting  from  an 
historical  point  of  view.  There  are  two  tables,  however,  which 
we  cannot  pass  over  without  a  word  or  two,  for  they  have  formed 
the  basis  upon  which  the  annuity  and  life  premium  rates  of  the 
companies  have  been  calculated  from  1819  until  1894,  in  which 
year  they  were  superseded  by  the  tables  of  experience  of  the  com- 
panies called  Tables  R.F.  and  A.F.  The  earlier  of  the  two  was 
that  of  M.  Deparcieuz,  published  so  far  back  as  1746.  It  was 
the  first  mortality  table  published  in  France,  and  was  constructed 
from  statistics  drawn  from  two  sources:  (1)  from  the  list  of 
nominees  in  two  French  tontines  set  on  foot  in  1689  and  1696, 
supplemented  in  a  very  small  degree  by  the  short  experience  of 
a  third  tontine,  created  in  1734 ;  (2)  from  lists  of  certain  religious 
persons  of  either  sex  belonging  to  various  monasteries  and  convents 
in  Paris  in  the  early  part  of  the  last  century.  The  experience  of 
each  of  these  classes  of  persons  was  said  to  be  sufficiently  extensive 
to  supply  a  trustworthy  law  of  mortality.  Table  No.  III.  shows 
the  rates  of  mortality  at  intervals  of  ten  years  from  age  20  to  80, 
by  this  and  other  well-known  tables.  The  expectation  is  greater 
than  that  by  the  Northampton  table  at  all  ages  except  the 
extreme  ages ;  on  the  other  hand,  it  is  below  the  Carlisle  at  all 
ages  and  below  the  Hm.  from  ages  3  to  37,  and  greater  from 
age  38  to  the  extreme  ages  of  life.  Comparing  Deparcieux's 
tables  with  the  annuity  experience  tables,  we  find  that  the 
expectation  is  greater  than  by  Finlaison's  government  annuity 
table  (1860)  up  to  age  45,  and  for  higher  ages  it  is  less.  On 
comparing  it  with  the  Table  R.F.  (rentiers  fran^is),  compiled  from 
the  annuity  experience  of  the  French  companies,  we  find  that  the 
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expectation  is  less  for  all  ages:  at  age  5  it  is  seven  years  less; 
at  age  40,  two  years;  at  age  50,  two  years;  at  age  60,  one  year; 
at  age  70,  one  year;  and  at  age  80,  half  a  year.     The  iVench 
companies  have  been  able  to  distribute  large  dividends  to  their 
shareholders  from  the  annuity  business,  but  it  is  evident  from  this 
that  the  profit  earned  has  not  been  from  mortality.     Deparcieux'i 
table  affords  no  guide  to  the  rate  of  mortality  in  France  generallj, 
but  it  is  chiefly  of  interest^  as  has  been  said,  from  the  fact  that 
it  formed  the  basis  on  which  the  annuity  tables  of  the  companies 
were  calculated  prior  to  1894.     The  other  table  to  which  I  have 
referred  is  that  of  M.  Duvillard,  published  in  1806.     We  have 
little  information  as   to  the   source  from  which   M.    Duvillard 
derived  his  observations,  and  as  to  the  methods  he  employed  in 
constructing  his  table.     He  states  in  a  note  that  this  table  is  the 
result  of  a  considerable  number  of  observations  made  in  different 
parts  of  France  before  the  Revolution,  and  that  it  is  based  upon 
101,542  deaths  at  different  ages  taken  in  a  population  of  2,920,673 
persons.    Until  the  introduction  of  the  A.F.  table,  this  table,  with 
certain  modifications,  formed  the  basis  upon  which  assurances  «a 
ms  de  dids  wore  calculated.     As  will  be  seen  from  Table  111.  it 
shows  too  heavy  a  rate  of  mortality  at  practically  all  ages  as  com- 
pared with  the  A.F.  table.     It  was  thus  a  very  safe  table  for  the 
companies  to  adopt  for  life  assurances,  and,  should  the  rate  cf 
interest  fall  so  low  as  to  compel  them  to  further  reduce  the 
valuation  rate  of  interest,  a  substantial  profit  from  mortality  might 
emerge  by  using  the  A.F.  table  for  valuation  purposes.      The 
principal  tables  published  since  Duvillard's  are  Demon ferrand's 
(1838),  a  corrected  and  revised  Duvillard;  Hubbard's  Friendly 
Societies   (1852);    three    companies'    annuity   tables    (G^n^rale, 
Union,  and  Nationale)  (1860);  Beauvisage's  (1867),  formed  from 
the  statistics  of  the  Tontine  Lafarge;  M.  de  Kertanguy's  (1874), 
based  on  the  experience  of  the  G6n6rale;    MM.   Achard's  and 
Charlon's  (1879),  from  statistics  of  the  government  civil  service 
pensioners;   and   M.    Fontaine's    (1887),    from   the   government 
annuitants.     As  will  be  observed,  only  two  of  the  tables  men- 
tioned are  constructed  from  particulars  derived  from  the  experi- 
ence of  the  companies,  viz. :  those  of  the  three  companies  and 
of  M.  de  Kertanguy ;  and  even  in  these  cases  the  number  of  lives 
was  small,  and  the  observations  were  anterior  to  the  period  of  the 
expansion  of  life  assurance  business  in  France.    The  unsatisfactory 
nature  of  the  mortality  tables  in  use  gradually  compelled  the  com- 
panies to  bestir  themselves,  and  in   1876  a  committee,  appointed 
from  six  companies,  afterwards  reduced  to  four  (the  66n6rale, 
Union,  Nationale,  Ph^nix,  Patemelle,  and  Urbaine)  decided  to 
construct  a  mortality  table  for  annuitants,  based  on  observations 
furnished  by  these  companies,  and  by  the  company  Le  Monde. 
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The  experience  covered  a  period  of  fifty-eight  years  from  1819, 
the  year  of  the  foundatiou  of  the  oldest  company,  to  1877. 
Through  insufficiency  of  means  the  collection  and  arrangement  of 
the  cards  was  not  completed  until  1887,  in  which  year  it  was 
decided  to  make  an  investigation  into  the  mortality  amongst 
assured  lives.  This  was  rapidly  carried  out,  and  the  two  tables 
rentiers  fram^is  (R.F.),  annuitants,  and  assures  frangais  (A.F.), 
assured  lives,  were  roughly  adjusted  by  Woolhouse's  formnla,  and 
presented  at  the  Paris  Exhibition  of  1889.  The  jury  awarded 
a  grand  prix  for  the  work,  and  each  of  the  actuaries  received  a  gold 
medal !  For  the  A.F.  table  the  observations  were  furnished  by 
four  companies,  and  extended  from  1819  to  1877.  The  RF. 
table  was  afterwards  completed  by  the  inclusion  of  observations 
up  to  1889.  The  two  tables  were  finally  adjusted  by  means  of 
a  modification  of  Makeham's  formula  and  published  in  1895, 
nearly  twenty  years  after  the  committee  was  first  formed.  Tables 
of  premiums  and  annuity  rates  were  prepared  at  3^  per  cent, 
interest,  and  adopted  by  the  French  companies  in  1894.  The 
volume  contains,  in  addition  to  the  mortality  tables,  commutation 
tables,  tables  of  annuity  values  upon  one,  two,  three,  up  to  nine 
lives  of  equal  ages,  temporary  life  annuities  for  one,  two,  three,  up 
to  ninety-three  years,  and  annuities  on  two  lives  for  all  ages.  Not 
content  with  calculating  these  values  at  one  or  two  rates  of  interest, 
the  authors  have  actually  calculated  them  for  five  rates,  2J,  3,  3^, 
3  J,  and  4  per  cent. ;  and,  being  nothing  if  not  thorough,  they  have 
made  all  these  calculations  separately  for  each  of  the  two  mortality 
tables.  Fancy  calculating  the  value  of  a  temporary  annuity  for 
ten  years  oa  the  life  of  a  child  aged  2  years  from  a  table  of 
mortality  formed  from  the  data  supplied  by  the  annuity  business 
of  assurance  companies.  For  completeness  the  work  is  truly 
worthy  of  a  grand  prix,  but  the  practical  utility  of  many  portions 
of  the  tables  is,  to  say  the  least  of  it,  problematical.  It  is, 
however,  a  monument  to  the  perseverance  and  ingenuity  of  the 
French  actuaries,  and  is  well  worth  studying  and  comparing  with 
works  of  a  similar  nature  in  this  country.  The  principal  objection 
to  the  mortality  tables  is  that  no  particulars  are  supplied  from 
which  "select"  tables  can  be  formed,  the  tables  published  being 
simply  aggregate  mortality  tables  for  all  ages  at  entry  combined. 
In  the  cards  on  which  the  experience  is  tabulated,  the  companies 
possess  the  necessary  data  from  which  to  construct  "select"  tables, 
and  it  is  to  be  hoped  that  the  actuaries  will  not  rest  from  their 
labours  until  they  have  completed  this  most  essential  work. 
Another  point  which  is  worth  noticing  is  that  the  graduated 
tables  are  based  upon  the  male  and  female  lives  combined.  So 
far  as  the  calculation  of  life  premiums  is  concerned,  this  is  not 
of  great  importance  as  the  proportion  of  females  in  the  table  A.  F. 
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is  only  aboat  one-fifth  of  the  whole ;  bat  as  regards  the  annoitanU 
the  case  is  different.  In  France,  as  in  this  countiy,  the  mortality 
among  females  above  50  is  lighter  than  among  males.  The 
consequence  is  that  if  we  use  a  combined  table  and  employ  the 
same  annuity  values  for  male  and  female  lives,  we  shall  realise 
a  profit  from  mortality  on  the  males  and  a  loss  on  the  females. 
If  the  males  and  females  enter  in  the  same  proportion  as  in  our 
table,  we  may  incur  no  loss ;  but.  if  the  females  increase  largely 
and  the  males  drop  off  correspondingly,  celeiis  paribus,  we  are 
certain  to  sustain  considerable  loss.  Equity  apart,  the  wisdom 
of  the  French  offices  in  adopting  a  combined  table  is  doubtful, 
considering  the  small  margin  of  profit  on  annuity  transactions, 
and  it  can  hardly  be  justified  even  in  the  event  of  the  sexes  con- 
tinuing to  enter  in  the  same  proportion  as  formerly.  I  would 
refer  those  who  wish  further  information  on  the  subject  of 
mortality  in  France  to  the  published  volume  of  tables  which 
contains  an  introductory  chapter  explaining  the  methods  of  col- 
lection and  arrangement  of  the  data  and  the  graduation  formuls 
employed.  A  copy  of  this  volume  is  in  the  Faculty  of  Actuaries' 
Library.  An  able  paper  by  Mr.  G.  F.  Hardy  on  the  Mortality 
Experience  of  Assured  Lives  and  Annuitants  in  France,  was  read 
before  the  Institute  of  Actuaries  in  1897,  and  is  printed  in  volume 
XXXIII.  of  the  Journal. 


6.  Office  Practice. 

As  might  have  been  expected,  life  assurance  business  in  France 
is  carried  on  on  much  the  same  lines  as  in  this  country,  the  bulk 
of  the  assurances  effected  being  either  in  the  whole  life  or  endow- 
ment assurance  classes.  The  task  of  making  up  a  list  of  the 
multifarious  schemes  launched  by  the  British  life  assurance  com- 
panies within  the  last  few  years  would  be  no  light  one;  while 
to  understand  fully  the  various  ramifications,  the  advantages, 
benefits,  and  options  entering  into  these  schemes,  might  tax  the 
powers  of  a  Newton  or  a  Pascal.  Happily  my  task  is  by  no 
means  so  onerous ;  indeed  it  is  a  comparatively  easy  one,  as  the 
number  of  classes  into  which  French  life  assurance  business  mav 
be  divided  is  only  thirteen.  The  practice  of  the  French  com- 
panies is  to  divide  their  business  into  two  categories,  viz.  : — 

(1)  Assurances  en  cas  de  d6c(>s. 

(2)  Assurances  on  cas  de  vie. 

These  divisions  are  very  convenient,  although  the  use  of  the  word 
assurance,  as  applied  to  the  latter  class,  has  been  taken  exception 
to  by  an  able  French  legal  writer,  M.  De  Montluc,  whoso  book, 
Des  Assuran4:es  mr  la  vic^  dans  leur  rapport  ave-c  Us  imncipcs  du  draii 
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ciml^  etc.j  is  in  the  Faculty  Library,  and  well  worth  perusal.  He 
condemns  very  strongly  the  classing  of  endowments  and  life 
annuities  as  assurances  en  cos  de  vie^  and  praises  the  English  for 
their  correctness  in  the  employment  of  such  terms.  We  may 
accept  the  compliment  although  it  is  scarcely  deserved;  luckily 
for  us,  however,  M.  De  Montluc  is  a  Frenchman,  and  has  probably 
not  noticed  the  periodical  bickerings  which  occur  in  this  country 
over  the  correct  employment  of  certain  words  and  phrases.  The 
classes  included  under  the  general  term  of  assura/nces  en  cas  de  dkh 
are  nine  in  number,  viz. : — 


(1)  Assurances    pour    la   vie 

enti^re. 

(2)  Assurances  k  primes  tem- 

poraires. 

(3)  Assurances  temporaires. 

(4)  Assurances  de  survie. 

(5)  Rentes  de  survie. 

(6)  Assurances  Mixtes. 

(7)  Assurances      k      capital 

double. 

(8)  Assurances  k  terme  fixe. 


(9)  Assurances  Combin^es  or 
k  effets  multiples. 


Whole  life  assurances. 

Limited  payment. 

Temporary  assurances. 
Survivorship     do. 

Do.  annuities. 

Endowment  assurances. 
Double  endowments. 

Under  this  class  the  sum  assured 
is  payable  on  a  fixed  date, 
whether  the  assured  be 
alive  or  not.  The  pre- 
miums cease  at  the  death 
of  the  assured  should  it 
happen  before  that  date. 

Under  this  class  the  sum  assured 
is  payable  at  the  death  of 
the  assured,  if  it  happen 
before  a  fixed  date.  If 
the  assured  survive,  he 
has  the  choice  of  three 
options,  viz.  : — 

(1)  To  remain  assured  for  the 
full  sum,  without  further 
payment  of  premium,  and 
to  receive  a  life  annuity 
equal  to  the  annual  pre- 
mium. 
2)  To  remain  assured  for  the 
full  sum,  and  to  receive 
immediately  a  sum  down, 
the  amount  of  which  is 
fixed. 
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(3)  To  receive  a  sum  greater 
than  the  original  sam 
assured,  fixed  in  advance, 
the  assurance  to  cease. 

Under  the  heading  assurances  en  ms  de  vie  are  included  : — 

( 1 )  Assurances  diff^r^es  sans     Endowments  without  return. 

contro-assurance. 
Do.  avec  contre-assurance.  Da  with  return. 

(2)  Assurances  dotales.  Endowments  on  children,  pre- 

mium to  cease  at  death  of 
parent 

(3)  Rentes  viag^res  diffi^r^es.     Deferred  life  annuities. 

(4)  Rentes    viag6res    imm^-     Immediate  life  annuities. 

diates. 

Practically  the  whole  of  the  life  assurance  and  annuity  business 
transacted  in  France  may  be  included  under  one  or  other  of  the 
various  classes  mentioned,  although  several  companies,  not  to  be 
outdone  by  thoir  American  competitors,  have  started  special 
classes  in  which,  up  till  now,  the  business  done  is  quite  insigni- 
ficant. It  will  be  observed  that  there  is  only  one  class  which 
is  entirely  unknown  in  this  country,  viz.  assurances  d,  teitne  fiie. 
This  class  is  intended  more  especially  to  meet  the  case  of  those 
who  wish  to  provide  a  sum  sufficient  to  educate  their  children 
or  start  their  sons  in  business.  It  is  in  some  respects  preferable 
to  the  ordinary  endowment,  as,  in  the  event  of  the  death  of,  say 
the  eldest  son,  the  amount  still  remains  as  a  provision  for  the 
younger  children. 

We  will  now  consider  what  is  the  practice  of  the  French  office 
in  regard  to  the  calculation  of  premiums  for  with  and  without 
profit  policies.  As  the  whole  fabric  of  insurance  business  depends 
upon  the  correct  estimate  of  the  risk  to  be  run  by  the  company, 
and  the  calculation  of  premium  rates  sufficient  to  meet  that  risk 
together  with  the  expenses  incident  to  the  business,  it  follows  that 
the  formula)  upon  which  these  rates  have  been  established  are  of 
paramount  importance,  and  must  be  of  peculiar  interest  to  the 
actuary.  In  this  country,  as  every  one  is  aware,  many  of  the 
premium  rates  charged  by  even  first-class  companies  have  been 
established  on  anything  but  a  scientific  basis;  and,  should  any 
luckless  Frenchman  land  on  these  shores  with  the  intention  of 
discovering  how  the  British  actuaries  calculate  office  premiums, 
one  sight  of  our  tables  would  give  him  a  shock,  the  evil  effects  of 
which  nothing  but  the  balmy  airs  of  France  could  drive  away. 
As  has  been  said  in  reference  to  other  matters,  *'they  manage 
these  things  better  in  France,"  for,  with  the  exceptions  of  the 
Came  Gdn&ale  des  Fomilles  and  Le  Nord,  all  the  French  companies 
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charge  the  same  rates  of  premium,  the  with-profit  rates  being 
found  by  simply  making  an  addition  of  one-ninth  to  the  non- 
profit rates.  Ld  Muttielle  Vie  charges  the  non-profit  rates  of  the 
other  companies,  and  allows  profits  to  its  policyholders  after 
4  per  cent,  interest  has  been  paid  on  the  guarantee  fund,  and  an 
allocation  of  15  per  cent,  of  the  profits  to  the  subscribers  to  this 
fund.  The  profits  of  this  company  have  so  far  been  very  small, 
the  amount  divided  amongst  the  policyholders  in  1898  being 
between  three  and  four  thousand  pounds  altogether.  The  Caisse 
G47i6rale  des  Families  charges  premiums  slightly  lower  than  the 
other  companies,  and  distributes  its  profits  by  way  of  drawing  or 
lot.  Under  this  system  the  lucky  proprietor  of  a  policy  drawn 
receives  a  sum  in  money,  calculated  according  to  the  age  of  the 
life  assured  at  the  moment  of  drawing,  and  in  addition  a  paid-up 
policy  for  the  full  sum  originally  insured.  This  method  of  distribu- 
tion is  very  popular,  appealing,  as  it  does,  to  the  inherent  cupidity 
of  human  nature.  The  desire  to  get  something  for  nothing,  or  at 
the  expense  of  the  insurance  company,  is  as  strong  in  France  as 
in  this  country,  and  we  accordingly  find  that  whilst  the  proportion 
of  with-profit  to  non-profit  policies  taken  with  the  other  companies 
is  steadily  declining,  the  policies  avec  tirages  of  the  Caisse  des 
Families  issued  in  1898  were  nearly  four  times  the  number  of 
those  sans  tirages.  The  chances  against  a  certain  policy  being 
drawn  in  any  one  year  are  fully  two  hundred  to  one.  Le  Nord  is 
the  only  remaining  company  which  charges  premiums  calculated 
at  4  per  cent,  interest,  its  rates  of  premium  being  those  charged  by 
all  the  companies  prior  to  1894,  and  based  on  the  faulty  tables  of 
Deparcieux  and  Duvillard. 

Contrary  to  the  custom  generally  prevailing  in  this  country,  the 
French  companies  do  not  value  their  policies  by  the  net  premium 
method,  but  employ  a  special  valuation  premium.  We  have  thus 
three  distinct  premiums  to  deal  with — the  pure  premium,  the 
valuation  premium,  and  the  office  premium.  The  premiums  for 
whole-life  policies  without  profits  are  calculated  as  follows : — 

Let  Ax  =Pure  premium — whole  life 
v^'<g=  Valuation  premium 
y^ "35= Office  premium 

Then  A,  =Ax^xr 

The  reason  for  employing  (1  -fi)*  instead  of  1  -f  i  is  that  the  French 
companies  all  pay  claims  immediately  upon  proof  of  death  and 
title.  The  rate  of  interest  at  which  all  the  premiums  are  calcu- 
lated is  3J  per  cent.,  and  we  therefore  have 

.  _  1  — 035aa, 
"^      (1.035)*  ' 
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The  valuation  and  office  premiums  are  calculated  as  follows : — 
Cost  of  acquiring  business,   .    1  per  cent  on  the  sum  assured. 
Cost  of  collection,  .    6  per  cent  on  the  premium. 

Office  expenses,  etc.,  .         .    4  per  thousand  on  the  sum  assured. 

Then     ^',  =  ^,+  .004a^ 

and     ^".=^'.+•01. 
•94 

The  annual  premiums  are  established  thus : — 

TTj.  =pure  premium. 
7r'a,=:  valuation  premium. 
7',= office  premium. 

a, 

7r',=  7r,+.004 

•94 

If  we  compare  this  formula  with  Dr.  Sprague's,  it  will  be  found 
that  with  one  or  two  slight  differences  they  are  practically 
identical.     Dr.  Sprague's  formula  is : — 

P,=  1-075  (7r,+— +.00125). 

a* 

The  French  formula  is  : — 

_^,+.004+-^ 

■94 
=  1064  (7r,+'^'-+.004). 

On  comparing  the  two  formulas  we  see  that  the  loading  for  the 
first  year's  commission  is  the  same  in  both  cases,  but  that  the 
percentage  for  cost  of  collection  of  premiums  is  less  in  the  French 
case,  whilst  the  constant  for  office  expenses  is  8s.  per  £100 
assured  in  France  compared  with  28.  6d.  by  Dr.  Sprague's  formula. 
In  the  second  column  of  Table  IV.  will  be  found  the  net  annual 
premium  by  the  A.F.  table  at  3|  per  cent  This  column  has 
been  computed  from  the  Commutation  Tables  contained  in  the 
published  Experience  Tables  to  which  I  have  already  referred. 
The  tables  are  in  the  form  adopted  by  Chisholm,  where 

iV«=i>:r+/>«+i+etc., 
and  P.  =  :^?. 

The  third  column  is  the  Hra  3^  per  cent,  net  premium,  and  the 
fourth  shows  the  extra  under  the  A.F.  table.     The  differences  at 
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the  youug  ages  are  negligible  quantities,  but  they  rapidly  increase 
with  the  age,  being  2s.  per  cent,  on  the  sum  assured  at  age  39, 
3s.  per  cent,  at  age  44,  and  4s.  per.  cent,  at  age  48.  Column  5 
contains  the  French  office  premiums  taken  from  the  published 
tables  of  rates.  As  a  check  I  calculated  one  or  two  values  by 
the  formula  and  found  them  to  work  out  correctly.  Column  6 
contains  an  average  British  office's  premiums,  and  column  7  shows 
the  extra  charged  by  the  French  offices.  It  will  be  seen  that 
the  extra  commences  at  5s.  at  age  21,  is  6s.  at  age  26,  Ts.  at 
age  33,  8s.  at  age  37,  9s.  at  age  42,  10s.  at  age  45,  and  128.  at 
age  50.  In  column  8  will  be  found  the  loading  charged  by  the 
French  companies.  In  order  to  compare  this  with  the  loading 
generally  charged  by  the  companies  in  this  country  I  computed 
premiums  for  ages  21,  30,  40,  and  50,  by  Dr.  Sprague's  formula, 
employing  the  tables  at  the  end  of  the  Institute  Text  Book  with 
3 1  per  cent,  interest.  The  office  premiums  for  these  ages  came 
out  as  follows  : — 

Age  21  165  Age  40         2-85 

30         208  50         4. 16 

It  will  be  observed  that  these  values  agree  pretty  closely  with 
those  of  the  average  company  in  column  6.  The  loading  at  these 
four  ages  is  : — 

Age  21  29  Age  40         -38 

30  32  50         -48 

Comparing  this  with  the  loading  of  the  French  companies  the 
differences  are  practically,  constant,  -28,  -28,  -27,  and  -27,  or  an 
addition  of  fully  5s.  per  cent,  on  the  sum  assured.  This  is  exactly 
what  the  manner  of  loading  would  lead  us  to  expect,  the  constant 
being  8s.  per  cent,  in  France,  compared  with  2s.  6d.  per  cent,  in 
this  country.  A  reason  for  this  very  heavy — one  might  almost 
say  excessive — charge  for  expenses  of  management  may  be  to 
provide  sufficient  funds  to  meet  the  large  dividends  which  the 
French  companies  distribute  each  year  to  their  shareholders. 
Reverting  to  the  pure  premiums,  it  is  quite  apparent  that  British 
companies  cannot  afford  to  do  business  in  France  at  the  same 
rates  as  in  this  country  without  injustice  to  the  general  body  of 
policyholders.  An  extra  of  not  less  than  3s.  per  cent,  at  the 
young  ages,  and  from  5s.  to  7s.  6d.  at  the  more  advanced  ages, 
would  seem  to  be  necessary.  This  extra  would  only  provide  for 
the  heavier  mortality,  and  would  probably  need  to  be  increased 
BO  as  to  meet  the  heavy  expenses  incident  to  business  trans- 
acted in  a  foreign  country.  M.  Mass6,  to  whom  I  am  indebted 
for  the  formula  for  office  premiums,  writes  that  *'the  formulas 
become  more  complicated  for  certain  classes.'' 
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Table  V.  is  a  comparison  of  the  old  rates  with  the  new  rates. 
The  extra,  according  to  the  new  rates,  varies  from  about  3s.  per 
cent,  at  age  21  to  9s.  per  cent,  at  age  50.     This  considerable 
increase  is,  as  has  been  already  noted,  the  primary  cause  of  the 
heavy  drop  in  the  volume  of  new  business  in  1894,  and  it  forces 
the  reflection  upon  us  that,  if  the  French  companies  had  loaded 
their  premiums  with  a  constant  of  58.  per  cent,  on  the  sum  assured 
(double  that  charged  by  the  British  companies)  instead  of  88.  per 
cent.,  the  new  business  would  not  have  experienced  the  severe 
check  which  it  has  undoubtedly  sustained.     The  balance  of  profit 
available  for  division  amongst  the  shareholders  would  certainly 
be  reduced,  but  this  would  be  amply  compensated  in  the  increase 
of  business  and  the  ability  to  compete  on  more  equal  terms  with 
the  American  companies.      This  view  is  further   confirmed  on 
referring  to  the  dividends  paid  to  shareholders,  especially  in  the 
case  of  the  large  companies.     For  instance,  the  G^n^rale,  with 
750   francs    per    share   paid-up,   declared   a  dividend   of  2000 
francs  per  share  in  1896,  or  fully  266  per  cent.     The  dividend 
has  since  been  reduced  to  1000  francs,  or  133  per  cent.     The 
Ph6nix  pays  1250  francs  of  dividend  on  a  share  of  1000  francs 
paid-up,  or   125  per  cent.     Instances  might  be  multiplied,  bat 
these  are  sufficient  to  indicate  the  immense  profits  earned  by  the 
French  companies.     In  this  country  the  dividends  declared  by 
the  purely  life  proprietary  companies  vary  from  5  per  cent.,  or 
even  less,  to  35  per  cent,  in  the  case  of  old-established  companies. 

Table  VI.  is  a  comparison  of  without-profit  endowment  assur- 
ance rates.  The  extra  by  the  French  tables  over  the  British 
rates  is  about  3s.  at  age  21,  and  gradually  increases  to  7s.  at 
age  40.  The  difference  is  not  so  great  as  in  the  case  of  whole- 
life  assurances,  and  this  may  be  partially  accounted  for  in  the 
manner  of  loading.  If,  as  we  may  naturally  assume,  the  same 
system  of  loading  is  adopted  for  endowment  assurances  as, for 
whole-life,  the  pure  premium  being  much  larger,  the  percentage 
for  collection  will  have  more  influence  on  the  office  premium. 
Remembering  that  the  French  companies  allow  6  per  cent.,  as 
compared  with  the  British  companies'  7  J  per  cent.,  for  collection, 
we  see  that,  as  the  pure  premium  increases  the  excess  of  loading 
of  the  British  companies  increases  proportionately,  whilst  for  both 
classes  of  assurance  the  constants  remain  the  same. 

Most  complete  tables  of  rates  are  published  by  the  French 
companies ;  in  the  case  of  whole-life  assurances  for  every  quarter 
of  year  of  age ;  in  the  case  of  temporary  assurances  for  one,  two, 
three,  up  to  thirty  years ;  in  the  case  of  survivorship  annuities 
and  assurances  for  combinations  of  practically  all  ages;  for  life 
annuities  deferred  one,  two,  three,  up  to  seventy  years,  and  for 
joint-life  annuities  for  all  combinations  of  ages.     The  tables  are 
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marvellously  complete,  but  the  same  remark  applies  to  them  as 
to  the  French  mortality  experience  tables,  probably  25  per  cent, 
of  the  calculations  are  valueless  for  all  practical  purposes.  For 
premiums  payable  half-yearly  and  quarterly  2  per  cent,  and  3 
per  cent,  respectively  is  added  to  the  annual  premiums.  These 
extras  represent  loss  of  interest  and  the  risk  of  losing  a  portion 
of  the  annual  premium  in  the  year  of  death;  nothing  is  added 
for  extra  expense  in  collection.  The  British  companies  generally 
add  5  per  cent,  in  half-yearly  and  7^  in  quarterly  cases^  which 
seem  to  me  rather  too  heavy  increases ;  on  the  other  hand,  2  per 
cent,  and  3  per  cent,  are  certainly  too  little. 

Commissions, — It  is  apparent  from  the  manner  of  loading  the 
premiums  that  the  commissions  paid  by  the  French  companies 
must  be  at  practically  the  same  rates  as  in  this  country.  M.  Ma8s6 
writes  to  me  that  "  the  commissions  are  from  nine  to  ten  per  thou- 
sand of  the  sum  assured  for  the  first  year.  For  the  second,  third, 
fourth,  etc.,  years  the  companies  give  what  they  please,  with  the 
condition  that  the  annual  commission  does  not  exceed  one-half 
of  that  for  the  first  year.  It  would  be  superfluous  to  tell  you 
that  this  rule  is  often  infringed,  at  least  in  so  far  as  regards  the 
ten  per  thousand,  particularly  in  the  large  towns.  Further,  under 
the  terms  of  their  appointments  special  advantages  are  accorded 
to  certain  agents." 

Surrender  Values. — No  surrender  value  is  allowed  until  at  least 
three  entire  years'  premiums  have  been  paid.  Whole-life  poUcies 
in  force  for  more  than  three  years  may  be  converted  into  paid-up 
policies  for  reduced  amounts,  or  surrendered  for  a  payment  of  not 
less  than  25  per  cent,  of  the  total  premiums  paid  without  interest. 
Similarly  endowment  assurance  and  fixed-term  policies  may,  after 
three  years,  be  converted  into  paid-up  policies,  each  premium 
being  considered  as  assuring  an  integral  fraction  of  the  sum 
assured;  these  policies  are,  in  fact,  non-forfeitable.  If  three 
years'  premiums  have  been  paid,  the  surrender- value  allowed  is 
the  value  of  the  reduced  sum  assured,  discounted  for  the  time 
remaining  to  run  until  the  sum  assured  is  payable.  No  surrender- 
value  is  allowed  for  endowments. 

Assignment  of  Policies, — The  assignment  of  a  life  policy  may  be 
carried  out  by  way  of  endorsement  on  the  policy  itself,  or  by 
separate  transfer.  No  assignment  of  a  policy  can  be  validly 
effected  without  the  written  consent  of  the  life  assured.  In  the 
case  where  the  beneficiary  has  lost  the  policy  the  company  is 
not  freed  from  its  obligations  by  this  fact,  but  is  required  to 
deposit  the  sum  assured  at  the  Caisse  des  ConsignationSy  from  which 
the  beneficiary  is  only  able  to  draw  it  at  the  end  of  thirty  years 
from  the  death  of  the  assured.     If,  however,  immediate  payment 
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of  the  sum  assured  is  required,  sufficient  securities  mast  be  lodged 
until  the  expiry  of  that  period  to  meet  any  claim  that  might  arise 
in  the  event  of  the  policy  turning  up.     This  measure  is  necessary, 
as  the  policies  are  transmissible  by  way  of  endorsement ;  if  the 
assured  had  transferred  the   policy  in   bad  faith,  the  company 
might  have  to  pay  the  assurance  twice,  whilst  by  paying  at  the 
end  of  thirty  years  from  the  death  of  the  assured,  any  third  party 
who  had  possession  of  the  policy  would  be  prescribed.    The  assign- 
ment of  a  policy  by  simple  endorsement,  while  considered  perfed^y 
valid,  has  given  rise  to  several  cases  in  which  the  law  courts  have 
decided  sometimes  in  one  way  and  sometimes  in  another.     M.  F. 
Versigny,  writing  on  Bu  Droit  en  McUibre  d* Assurances  sur  la  Fie, 
pp.  1 8  and  1 9,  says  that "  according  to  the  circumstances  and  to 
the  importance  of  the  case  it  would  be  wise  not  to  accept  a  simple 
endorsement,  but  to  require  from  the  proprietor  of  the  assurance 
a  regular  transfer,  in  conformity  with  Article  1690  of  the  Code 
Napoleon;  these  formalities,  it  is  true,  are  somewhat  expensive, 
but  they  may  be  avoided  by  employing  another  method,  which 
consists  in  asking  from  the  company,  in  exchange  for  the  policy, 
a  new  policy  of  which  the  claiise  hhUficiaire  will  be  agreeable  to 
the  wishes  of  all  parties."    From  what  M.  Versigny  says,  it  is 
evident  that  the  assignment  of  a  life  policy  in  France  is  by  no 
means  a  simple  matter.     There  is  apparently  no  law  requiring 
intimation  to  be  made  to  the  companies  of  assignments,  and  ^ 
such  transactions  were  carried  out  as  frequently  as  in  this  country, 
endless  litigation  would  be  the  inevitable  result.    The  law  requiring 
the  written  consent  of  the  life  assured  to  every  assignation  of  the 
policy  would  be  quite  unworkable  in  this  country,  as  it  would  give 
the  life  assured  control  over  the  destiny  of  the  sum  assured  in 
which  his  pecuniary  interest  might  be  absolutely  nU. 

Reserves, — It  is  rather  difficult  to  get  reliable  information  on 
the  manner  in  which  the  reserves  for  risks  in  force  are  calculated 
each  year.  The  only  English  writer,  so  far  as  I  am  aware,  who 
discusses  the  question  is  Mr.  F.  A.  Curtis  in  the  Assurance 
Magazine  for  July  1876.  At  that  time  the  companies  valued 
the  gross  premium  by  a  heavy  mortality  table  and  4  per  cent, 
interest.  Mr.  Curtis  quotes  from  a  French  writer — M.  E.  Mass, 
who  says  "  that  the  French  companies,  calculating  on  the  Table 
of  Duvillard,  take  Fx+n  and  P'x,  which  include  their  loading, 
and  multiply  by  the  very  annuity  which  has  served  to  establish 
these  premiums ;  they  therefore  use  the  formula 

As  the  premiums  arc  not  equally  loaded,  we  cannot  say  a  priori 
whether  the  reserves  thus  calculated  are  higher  or  lower  than 
those  deduced  from  the  pure  method."     He  then  gives  examples 
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which  prove  that  the  French  companies,  "  although  their  proceed- 
ings may  be  less  scientific  than  those  of  the  English  companies, 
obtain  results  which  are  pretty  nearly  the  same,  and  which  afford 
complete  security  as  well  to  the  assuror  as  to  the  assuree."  Since 
the  introduction  of  premium  and  annuity  rates  based  on  the  A.F. 
and  E.F.  tables  the  methods  of  valuation  have  been  altered.  In 
the  report  of  the  Fondh'e  for  1898,  in  addition  to  several  other 
changes  in  the  statutes  of  the  company,  is  the  following  with 
regard  to  the  reserves: — "The  reserves  must  have  for  minimum 
value  the  difference  between  the  value  of  the  engagements  under- 
taken by  the  assuror  and  assuree.  The  values  of  these  engagements 
should  be  calculated  by  means  of  the  vcduation  premiums,  and  of  the 
pure  annuity  deduced  from  the  table  of  mortality  and  rate  of  interest 
adopted  in  the  construction  of  the  tables  of  rates."  In  reply  to 
an  inquiry  M.  Mass^  writes : — "  The  mathematical  reserves  are 
equal  to  the  difference  between  the  engagement  of  the  company 
and  that  of  the  assuree,  at  the  moment  of  the  valuation.  These 
two  engagements  are  calculated  with  the  valnation  premiums^  i.e. 
the  pure  premiums  increased  by  the  costs  of  management."  From 
this  it  would  appear  that  the  net  premiums,  having  been  increased 
by  a  constant,  the  results  arrived  at  would  be  identical  with  those 
obtained  by  the  net  premium  method. 

Distribution  of  Profits. — The  with-profit  rates  are  formed  by 
simply  adding  one-ninth  to  the  with  out-profits,  or,  in  other  words, 
the  without-profit  are  10  per  cent,  less  than  the  with-profit  rates. 
The  profits  are  declared  annually,  and  are  payable  in  cash  or 
applied  in  reduction  of  premium  or  increase  in  the  sum  assured. 
Most  of  the  companies  allow  50  per  cent.  (L'Abeille  and  Fonci^re 
75  per  cent.)  of  the  net  profits  in  each  class  to  go  to  the  policy- 
holders in  that  class.  Several  of  the  larger  and  stronger  com- 
panies allow  50  per  cent,  of  the  gross  profits  to  go  to  the 
participating  policyholders,  and  charge  the  shareholders  with  the 
whole  of  the  commission  and  expenses.  The  bulk  of  the  business 
done,  as  we  shall  presently  see,  is  in  the  without-profit  classes, 
and  one  of  the  reasons  for  this  is  that  with  yearly  distributions 
the  profits  vary  greatly.  If  we  refer  to  the  report  of  the  G6n6rale 
for  1898,  we  find  it  stated  that  the  mortality  had  been  excep- 
tionally heavy  during  that  year,  and  the  report  proceeds  further, 
"  that  a  life  assurance  company  which  makes  valuations  at  periods 
so  short  as  within  the  space  of  one  year  is  always  liable  to 
fluctuations  in  the  rate  of  mortality,  which  cause  corresponding 
variations  in  the  dividends,  if  it  does  not  take  care  to  reserve  a 
portion  of  the  profits  of  the  years  in  which  the  mortality  is  light  to 
meet  the  differences  in  less  favourable  years."  The  considerable 
variations  in  the  profits  available  for  annual  division  will  probably 
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shortly  cause  the  companies  to  follow  the  example  set  by  L'Aheille, 
which  has  adopted  quinquennial  divisions  for  certain  classes. 

Annuities, — As  has  been  already  indicated,  the  large  tontine 

annuity  business  transacted  in  France  in  the  early  years  of  the 

century  has  been  diverted  into  the  legitimate  channels  of  ordinary 

life  annuities  and  endowments.     One  would  naturally  expect  that 

the  people,  having  been  swindled  and  deceived  so  often,  would 

hesitate  to  invest  their  savings  in  annuities  of  any  kind.     What 

is  most  remarkable,  however,  is  that  life  annuities  are  more  popalar 

than  ever,  and  that,  whilst  other  branches  of  assurance  business 

are  making  steady  progress,  the  annuity  business  is  increasing  by 

leaps  and  bounds.     The  old  tontine  associations,  far  from  being 

deterrants,  seem  only  to  have  whetted  the  appetite  of  the  French 

people  for  life  annuities,  and,  now  that  the  evil  features  of  these 

associations  have  been  eliminated,  the  companies  are  well  advised 

to  encourage  genuine  annuity  business.     The  rates  charged  are 

based  on  the  R.F.  table  of  mortality,  and  the  security  is  quite 

equal  to  that  offered  by  assurance  companies  in  this  country. 

Table  VII.  contains  a  comparison  of  the  rates  of  annuities  of  an 

average  British  company  for  male  and  female  lives  from  age  50 

to  age  81,  and  the  rates  of  the  French  companies  for  either  male 

or  female.     It  will  be  observed  that  at  all  ages  the  rates  allowed 

on  male  lives  by  the  British  company  are  greater  than  those  of 

the  French  companies.     The  difference  in  annuity  at  age  50  is 

68.  7d.  per  annum  for  every  £100  of  purchase  money.      The 

difference  increases  steadily  up  to  age  70,  and  beyond  that  age 

very  rapidly,  until  at  age  81  it  is  actually  as  much  as  £6,  4s. 

Turning  to  the  British  female  rate  we  find  that  it  is  6s.  2d.  less 

than  the  French  rate  at  age  50,  and  that  this  difference  increases 

up  to  age  66  when  it  is  136.,  and  that  after  that  age  it  gradually 

decreases  to  2s.  7d.  at  age  71 ;  from  age  72  upwwls  the  British 

rate  is  greater,  reaching  its  highest  at  age  82,  when  the  difference 

is  £5,  lis.     Bearing  in  mind  that  the  rate  of  mortality  according 

to  the  R.  F.  Table  is  practically  identical  with  that  of  the  English 

government  annuitants  table,  it  is  rather  curious  to  find  that  the 

French  rates  should  be  so  much  less  than  the  British  at  the  older 

ages.      Under  the  heading  of  Mortality  exception  was  taken  to 

the  French  method  of  allowing  equal  rates  to  male  and  female 

annuitants — but  Table  VII.  makes  it  abundantly  clear  that^  even 

in  the  extreme  case  of  all  annuities  purchased  being  on  female 

lives,  the  financial  position  of  the  companies  would  not  be  affected 

thereby.     The  dividends  to  the  shareholders  would,  it  is  true,  be 

reduced,  but  the  solvency  of  the  companies  would  never  for  a 

moment  be  in  question.     Table  VIII.  is  a  comparison  of  the 

annuity  business  of  the  French  and  British  companies.     It  is  not 
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intended  to  overstrain  these  comparisons,  the  object  in  most  cases 
being  simply  to  supply  a  standard  by  which  to  estimate  the 
relative  values  of  the  figures.  For  instance,  if  one  were  to  say 
that  a  large  annuity  business  is  what  the  history  of  the  French 
companies  would  lead  as  to  expect,  and  then  to  state  in  proof  of 
the  extent  of  the  business  that  the  total  annuities  of  the  com- 
panies in  force  at  the  end  of  1898  amounted  to  over  three  millions 
sterling,  one  would  not  be  much  impressed  by  the  magnitude  of 
the  figures;  but  if,  remembering  that  there  are  only  seventeen 
French  companies,  the  statement  should  be  made  that  their 
annuity  business  is  nearly  three  times  as  great  as  that  of  all  the 
British  companies,  we  are  able  to  realise  to  some  extent  the 
significance  of  the  figures.  The  number  of  annuity  transactions 
with  the  French  companies  during  1898  is  almost  exactly  one- 
third  of  the  total  number  of  annuities  in  force  with  the  British 
companies  at  the  end  of  that  year.  The  average  amount  of 
annuity  is  £32,  as  compared  with  £43  in  the  British  companies. 
The  large  influx  of  working  people,  who  find  in  the  purchase  of 
annuities  a  convenient  method  of  providing  for  their  old  age,  has 
lately  caused  a  considerable  drop  in  the  average  amount  of  annuity, 
which  for  the  new  business  during  1898  has  fallen  to  £25.  The 
largest  amount  of  annuity  permitted  by  the  statutes  of  the  com- 
panies to  be  retained  on  any  single  life  is  £6000  per  annum. 

There  are  many  other  points  in  Office  Practice  which  might  have 
been  referred  to,  but,  as  they  are  mostly  of  minor  importance  and 
show  only  slight  deviations  from  the  methods  in  vogue  in  this 
country,  and  as  their  study  could  only  be  of  advantage  to  those 
actually  engaged  in  insurance  business  in  France,  I  do  not  con- 
sider it  worth  while  to  bring  them  under  your  notice. 

Present  PosmoN  and  Prospects. 

To  form  anything  like  a  correct  estimate  of  the  present  position 
of  the  French  companies  and  the  direction  in  which  developments 
may  be  expected  is  a  matter  of  no  little  difficulty.  The  published 
literature  on  the  subject  is  scanty,  if  indeed  it  may  be  said  to 
have  any  existence  at  all,  and  my  information  is  therefore  derived 
almost  entirely  from  the  annual  statements  of  accounts  of  the 
companies.  Tables  IX.  to  XII.  have  been  prepared  with  the 
object  of  showing  at  a  glance  the  various  classes  of  business  and 
their  relative  popularity,  as  well  as  the  channels  into  which  the 
bulk  of  the  new  business  may,  in  the  future,  be  expected  to  flow. 
While  preparing  subsidiary  tables  containing  the  details  of  the 
total  business  in  force,  I  was  much  struck  by  the  fact  that  such 
a  large  proportion  of  the  total  business  is  in  the  hands  of  one  or 
two  companies.    For  instance,  in  annuities,  which  figure  so  largely 
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iu  the  accounts  of  the  French  companies,  the  G6n6rale  has  on  its 
books  fully  one-half  of  the  sums  payable, — paying  annually  in 
immediate  annuities  the  enormous  sum  of  £1,427,933  sterling. 
If  we  turn  to  the  other  classes  of  assurance  business  we  find  that 
the  G^n^rale,  altliough  doing  a  larger  business  than  any  of  the 
other  companies,  is  closely  pressed  by  the  Nationale,  Ph^nix,  and 
Union.  The  probable  explanation  of  this  state  of  affairs  is  that 
nearly  all  the  companies  charge  the  same  rates,  and  the  public 
naturally  prefer  to  insure  with  the  stronger  companie&  This 
inclination  is  counteracted  to  a  certain  extent  in  the  case  of  life 
assurances  by  the  persistent  canvassing  of  agents ;  on  the  other 
hand,  annuitants  in  a  great  many  cases  deal  direct  with  the 
companies,  and,  looking  to  security  in  the  first  place,  choose, 
rightly  or  wrongly,  the  company  with  largest  funds.  That  com- 
panies should  all  charge  the  same  rates  may  be  a  system  which 
has  advantages  in  simplifying  matters  for  the  public,  but  its 
efiect  on  the  companies  themselves  seems  to  me  to  be  altogether 
evil.  It  paralyses  enterprise  and  ties  the  hands  of  the  companies 
in  their  endeavours  to  fight  the  American  invaders  on  anything 
like  equal  terms.  It  has  had  the  further  result  of  driving,  as 
we  have  just  seen,  almost  the  entire  business  into  the  hands 
of  a  few  companies.  The  smaller  companies  are  making  per- 
sistent endeavours  to  combat  the  evil  by  expending  large  sums 
in  the  establishment  of  agencies,  and  in  otherwise  pushing  their 
business.  As  an  instance  of  this  Le  Patrijnoiney  in  justification 
of  its  very  high  rate  of  expenses  (see  Table  XII.),  makes 
the  following  statement  in  its  annual  report  for  1898:  "We 
require  to  complete  our  organisation  of  agencies  so  as  to 
make  the  name  Of  the  company  well  known  as  a  life  office,  and 
to  extend  our  field  of  action  so  as  to  compete  with  the  other 
companies,  and  especially  the  American  companies.  Sucli  results 
can  only  be  obtained  at  the  cost  of  incessant  advances  and  con- 
tinuous efforts."  Until  the  smaller  companies  change,  not  their 
methods,  but  their  tables  of  rates — you  may  call  it  actuarial 
jugglery  if  you  like — they  will  find  themselves  always  at  a  dis- 
advantage in  the  competition  for  business.  The  Coisse  des  FamxUe^^ 
with  its  lottery  element,  is  a  striking  proof  of  the  advantage  of 
offering  special  inducements  to  intending  insurers.  It  is  true 
that,  in  many  cases,  people  delude  themselves  into  the  idea  that 
they  are  getting  something  more  than  full  value  for  their  money, 
but  there  is  really  no  harm  in  this  provided  they  receive  fair 
value.  The  Caisse  des  Families  is  the  only  company  which  does 
more  business  in  the  with-profit  than  in  the  without-profit  classes; 
the  reason  for  this,  of  course,  being  the  manner  in  which  it  dis- 
tributes its  profits.  The  main  purpose  in  the  preparation  of 
Tables  TX.  to  XII.  has  been  to  focus,  as  far  as  possible,  the  business 
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of  the  companies,  and  leave  the  figures  to  tell  their  oyrn  tale. 
As  an  example,  let  us  turn  to  Table  IX.,  which  shows  the  insurances 
in  force  at  the  end  of  1873  with  the  G6u6rale  and  Nationale. 
We  find  that  83  per  cent,  in  the  G^n^rale  and  95  per  cent,  in 
the  Nationale  are  insurances  for  the  whole  of  life,  and  that 
practically  all  the  business  is  transacted  at  with-profit  rates. 
Comparing  this  with  the  total  business  of  all  the  companies  at 
the  end  of  1898  (Table  X.),  the  percentage  of  whole-life  business 
has  shrunk  to  39-21,  while  the  percentage  of  endowment  assur- 
ance has  gradually  crept  up  to  36-67.  Looking  now  at  the  new 
business  for  1898  we  find  that  the  whole-life  business  has  dropped 
so  low  as  25-28  per  cent.,  while  endowment  assurances  have 
advanced  to  46-42  per  cent.,  and  endowments  account  for  16-09 
per  cent.  Of  the  total  business  of  the  British  companies,  56*13 
per  cent,  is  whole-life  and  40-79  per  cent,  is  endowment  assur- 
ance. The  inevitable  conclusion  to  be  drawn  from  the  figures  is 
that  whole-life  assurance  is  rapidly  being  superseded  by  endow- 
ment assurance,  and,  if  things  continue  to  move  as  at  present, 
it  is  more  than  likely  that  the  proportions  of  1873  for  whole-life 
and  endowment  assurance  will  soon  be  exactly  reversed.  The 
proportion  of  with-  to  without-profit  business  has  likewise  under- 
gone a  remarkable  change.  Of  the  total  business  at  the  end  of 
1898,  53-36  per  cent,  is  with-profits  and  46-64  without;  while 
of  new  business  for  that  year  18-66  per  cent,  is  with,  and  81-34 
per  cent,  without.  These  proportions  are  almost  identically  the 
opposite  of  those  of  the  British  companies,  which  are  86-9  per 
cent,  with  profits  and  13-1  per  cent,  without.  The  movement 
towards  endowment  assurance  is  easily  understood,  as  the  average 
Frenchman  is  always  saving  for  his  old  age,  and,  although  the 
tontine  annuity  system  is  to  all  intents  and  purposes  dead,  the 
spirit  out  of  which  it  sprang  is  still  alive,  and  asserts  its  influence 
in  the  business  of  the  companies  whenever  it  finds  an  opportunity. 
The  comparative  failure  of  the  "  with-profit ''  business  is  not  so 
easily  accounted  for ;  but  it  is  probably  due  to  the  fact  that  50 
per  cent,  of  the*  profits  is  too  little  to  allow  to  participating  policy- 
holders, especially  when  we  bear  in  mind  that  proprietary  com- 
panies in  this  country  can  aff'ord  to  give  90  per  cent.  The 
percentage  of  new  premium  income  to  total  premium  income  for 
the  year  1898  is  11-7  as  compared  with  11-5  in  the  case  of  the 
British  companies — a  fact  which,  with  a  stationary  or  rather 
declining  population,  indicates  the  vigorous  condition  of  life 
assurance  in  France,  and  gives  the  companies  reason  to  look 
forward  with  confidence  to  the  future.  I  have  prepared  Table 
XL  as  a  matter  of  curiosity  rather  than  with  the  view  of  supply- 
ing additional  information  to  aid  us  in  an  estimate  of  the  French 
companies.     It  contains  a  comparison  of  the  average  amount  of 
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policy  in  the  various  classes  of  the  French  and  Britiah  compsniei 
The  average  sum  assured  under  each  policy  with  the  French 
companies  is  £395,  compared  with  £346  with  the  British  com- 
panies. This  average  is  steadily  increasing,  and  for  the  new 
business  of  1898  it  is  £419.  The  chief  factor  in  the  low  avenge 
of  the  British  companies  is  the  endowment  assurance  class,  of 
which  the  average  policy  is  only  £175.  One  of  the  tests  bjr 
means  of  which  we  can  arrive  at  a  fair  estimate  of  the  manna 
in  which  a  company  is  conducted,  is  to  find  the  ratio  of  commission 
and  expenses  of  management  to  premium  income,  and  to  compare 
this  rate  with  an  average  rate.  In  Table  XIL  I  have  endeavoored 
to  do  this  for  the  French  companies ;  but  their  accounts  are  pie- 
pared  in  such  a  way  as  to  make  it  impossible  to  discover  how 
much  of  the  expenses  is  applicable  to  life  business  and  how  much 
to  annuities.  It  has  therefore  been  necessary  to  assume  certain 
percentages  as  applicable  to  annuity  business,  and  to  take  the 
balance  as  the  commission  and  expenses  of  the  life  business. 
After  trying  various  methods  and  comparing  the  expenses  in 
connection  with  annuity  business  in  this  and  other  countries,  the 
most  equitable  plan  seemed  to  be  to  charge  the  annuity  business 
with  1  per  cent  on  the  purchase  price  of  annuities  and  2  per 
cent,  on  the  total  annuities  paid  during  the  year.  These  charges, 
if  anything,  err  in  being  too  small,  and  are  at  the  best  only  an 
approximation ;  but  they  have  this  merit,  that  the  balances  left 
as  applicable  to  life  business  are  certainly  greater  than  the  true 
amounts.  The  annual  cost  per  cent,  on  premium  income  for  all 
the  companies  combined  comes  out  at  13*2  as  compared  with 
14*47  in  the  British  companies.  It  will  be  noticed  that  the 
percentages  of  the  individual  companies  vary  considerably,  being 
as  high  as  23*1  in  the  case  of  the  Patrimoine  (the  reason  for  this 
has  already  been  stated),  and  as  low  as  8*8  in  the  case  of  the 
Solell.  The  four  largest  companies,  however,  show  fairly  close 
percentages,  viz.: — 10-5,  12-6,  11-6,  and  13-9.  To  my  mind, 
the  outstanding  feature  of  the  French  business  is  its  remarkable 
similarity  in  so  many  respects  to  that  carried  on  by  the  British 
companies.  The  rate  of  interest  on  invested  funds,  the  percentage 
of  new  business  to  total  business,  the  percentage  of  commission 
and  expenses  of  management  to  premium  income,  are  practically 
the  same  in  both  countries ;  while  the  tendency  of  the  business 
to  go  increasingly  into  the  endowment  assurance  classes  is  even 
more  decided  in  France  than  here. 

In  conclusion,  I  can  only  reiterate  what  I  have  stated  at  the  out- 
set, that  the  object  of  this  paper  is  simply  to  provide  the  materials 
from  which  each  can  form  his  own  opinion  as  to  the  nature  and 
prospects  of  life  assurance  business  in  France,  and  the  advantages 
and  disadvantages  of  the  various  systems  in  vogue  in  that  country. 
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I. — Table  showing  the  Life  Assurance  and  Annuity  Business 
of  the  French  Companies — 1819  to  1898. 


Tbars. 

1 

Sams  AMored. 

Annoitiet. 

1819  to  1869  incluBive, 

£61,456,000 

£1,438,600        j 

1870  to  1879  IncluBive, 

91,801,800 

927,680 

1880  to  1889  indasive, 

189,287,440 

1,338,880 

1 

1890,. 

17,133,880 

225,840        1 

1891,  . 

17,913,160 

236,760 

1892,  . 

18,942,640 

322,280 

1893, . 

19,839,840 

350,280        i 

1894,  . 

11,858,040 

259,800 

1895,  . 

11,295,120 

257,600 

1896,  . 

12,636,920 

266,920 

1897, . 

13,543,360 

308,600 

1898, . 

13,962,400 
£479,670,600 

312,000 

Tot 

aIb, 

£6,245,240 

In  force 
Decern 

at  Slit   \ 
berl898,  / 

i 

£143,728,000 

£3,019,120 

sou 
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III. — Comparison  of  Eates  of  Mortality  by  various  French 

and  English  Tables. 


Age. 
20 

Deparcieux. 
•00983 

Davillard. 
•01175 

Carlisle. 
•00706 

H«. 
•00672 

Assnr^ 
FranQais. 

Rentiers 
Fran  gals. 

•00690 

Age. 
20 

•00690 

30 

•01090 

'01648 

•01010 

•00771 

•00698 

•00664 

30 

40 

•01065 

•01891 

•01300 

•01001 

•00976 

•00834 

40 

50 

•01721 

•02696 

•01742 

•01672 

•01638 

•01276 

60 

60 

•02808 

•04302 

•03349 

•02983 

•03213 

•02411 

GO 

70 

•06129 

•08148 

•06165 

•06410 

•06897 

•06298 

70 

80 

•14407 

•16767 

•12172 

•14426 

•16190 

•12403 

80 

IV. — Table  of  Net  Annual  Premiums  for  Assurances  for  the 
Whole  Term  of  Life  by  the  A.F.  and  H™  Tables,  with  a 
Comparison  of  the  Office  Premiums  charged  by  the  French 
Companies  and  an  average  British  Company. 


A.F.  SJ%  H«8J% 

Net  Net 

Premiam  Premium 

100  Hn.  100  ftx. 


Age. 


21 
25 
30 
35 
40 
45 
50 


138 
1-54 
1^80 
214 
2-58 
314 
3-89 


137 
152 
1-77 
207 
2  47 
2  98 
3-67 


French 

British 

Extra  % 
on  Sum 

Companies 
Without 

Company 
Without 

Extra  % 
on  Sam 

FrencJi 
Companies 

Loading 
100(P«-ir,). 

Assured 
under  A. F. 

Profit. 
Office 

Profit. 
Office 

Assured. 
Office 

Age. 

Table. 

Premium 

Premium 

Premium. 

100  Px. 

100  P,. 

I 

•01 

1-95 

170 

•26 

•57 

1 

21 

•02 

212 

183 

•29 

•68 

"^  1 

•03 

2  40 

2  07 

•33 

•60 

30  ! 

•07 

2-76 

2  38 

•38 

•62 

35 

•11 

3  23 

2  80 

•43 

•66 

40 

•16 

3  84 

3  34 

•50 

•70 

46 

•22 

4  64 

404 

•60 

•75 

50 

V. — Comparison  of  the  Office  Annual  Premiums  for  Whole- 
Life  Without  Profit  Assurances  charged  by  the  French 
Companies  prior  to  1894  (Old  Eates)  and  Bates  now 
charged  (New  Rates). 


Age. 

Old  Rates. 

New  Rates. 

Increase  by 
Mew  Rates. 

•14 

Age. 

21 

181 

196 

21 

30 

2  24 

2*40 

•16 

30 

40 

296 

3-24 

•28 

40 

60 

! 

419 

4  64 

•46 

60 

5JO 
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VIII. — Comparison  of  the  Annuity  Business  of  the  French  and 
British  Assurance  Companies  as  at  31st  December  1898. 


CULM  of 

Annuity. 

British  Ck)mpanie8.         |        French  Companies. 
Total  Business.                    New  Business,  1898^ 

French  Companies. 
Total  Business. 

Number 

of 
Bonds. 

Amount 

of 
Annuities. 

Average 
Amount 

of 
Annuity. 

Number 

of 
Bonds. 

Amount 

of 
Annuities. 

Average 
Amount 

of 
Annuity. 

Number 

of 
Bonds. 

Amount 

of 

Annuities. 

Average 
Amount 

of 
Annuity. 

Deferred,     . 
Survivoraliip, 
[mmediate, . 

9,755 

•  • 

27,486 

£268,996 

•  • 

1,855,041 

£27 

•  • 

49 

817 

112 

11,588 

£18,552 

8,n2 

291,568 

£22 
88 
25 

4,786 

1,226 

92,084 

£232,542 

89,270 

2,842,851 

£48 
82 
81 

37,191 

£1,624,086 

£48       1  12,467 

1 

£818,827 

£25 

98,096 

£8,114,668 

£82 

IX. — Assurances  in  force  at   3l8t  December  1873  with  the 

66n^rale  and  Nationale  Companies. 


Class  of  Insurance. 

Q^n^rale. 

Nationale. 

Whole  Life, 

£11,750,832 

83-4 

£10,855,500 

% 
95-3 

Endowment  Assurance, 

1,678,222 

11-9 

234,058 

21 

Term  Certain, 

247,146 

1-8 

64,505 

•6 

Temporary  and  Contre, 

113,167 

•8 

90,781 

•8 

Survivorship, 

11,840 

•1 

... 

Endowments, 

.Total, 

277,601 

2-0 

138,921 

1-2 

£14,078,808 

£11,383,745 

Of  the  above  Whole-Life  Assurances  the  sums  of  £234,919  in  the  G^n^rale 
and  £196,651  in  the  Nationale  are  without  profits. 
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XII. — STATBmNT  ahowing  the  percenta^  of  ComtlsslON 
ExPBNSKB  OF  Mahaokhent  to  Preminm  Income  u 
Ateraok  Ratk  of  Interest  earned  on  the  Foe 
the  French  Life  Auunnce  Ckimpuiies.     Year  1898. 


Mum  of  Oatavaj. 
'     GfsakttXt.,   .  .  .  . 

I     NatiotuJe, 

rbdoix 

I    CaiiM  pAtcneUa.      . 

I    Vrbune 

C4iue  dw  FamiUei,  . 

Honda 

SolaU 

Aigle 

Confiaoce, 


Aboille,      . 

Fonolire    . 

Nord, 

ProTidence, 

All  Francb  Compiuiiea, 


3-68 
37S 
3  90 
398 
3-79 

3-8r 

3-61 
3S9 
4-08 

4-06 


3 -Si 

3-70 
3'77 
3-81 
389 
4-61" 

3-55 
3«a 
3-75 
3-83 
3-S4 
3-71 
3-4& 
3 -57 
3-19 
3as 
3-83 
3-90 
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HONORARY   PRESIDENT   OF   THE   SOCIETY 
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\pUBUC  ubr.A.A.^ 


Z^  Ofice  hivestment — 1850  to  1900, 


Gentlemen, — When  you  did  me  the  honour  to  appoint  me  your 
President,  and  gave  me  for  the  fourth  time  the  privilege  of  address- 
ing you  from  this  chair,  I  was  within  a  few  weeks  of  completing 
the  fiftieth  year  of  my  business  life,  and  my  thoughts  dwelt  much 
upon  the  changes  I  had  seen  in  that  time. 

Such  being  the  case,  you  will  not  be  surprised  that  I  decided 
to  offer  you  a  retrospect  of  some  one  important  branch  of  our 
business.  I  selected  Life  Office  Investment,  of  which  I  think  I 
can  claim  to  have  had  an  unusually  long  and  varied  experience. 

In  the  treatment  of  my  subject  I  shall  endeavour  to  confine 
myself  to  a  narration  of  such  facts,  and  to  draw  such  inferences 
from  them,  as  I  can  reasonably  hope  will  interest  and  instruct  the 
younger  members  of  the  Society,  and  which,  at  the  same  time, 
will  serve  to  remind  their  seniors  of  the  steps  by  which  our  present 
notions  of  what  is  safe  and  advisable  in  the  investment  of  the 
funds  of  a  Life  Assurance  Office  have  been  arrived  at. 

As  the  extent  and  condition  of  the  fields  in  which  investments 
have  been  sought  have  an  important  relation  to  my  subject,  I 
must  ask  you  to  bear  with  me  while  I  contrast  what  these  were 
in  1850  with  what  they  are  now,  particularly  in  respect  of 
population  and  wealth. 

The  United  Kingdom  is  the  principal  of  these  fields.  Its  popula- 
tion, about  twenty-seven  and  a  half  millions  in  1850,  is  now 
estimated  at  fully  forty-one  millions,  an  increase  of  50  per  cent.  In- 
deed, the  increase  in  Great  Britain  has  been  more  than  50  per  cent., 
as  the  population  of  Ireland,  which  was  six  and  a  half  millions  in 
1850,  has  fallen  by  two  millions.  Then  as  to  Wealth,  or  Capital, 
Giffen  estimated  it  at  £8,500,000,000  in  1875,  and  showed  that  it 
had  increased  by  £2,400,000,000  (or  240  millions  per  annum) 
in  the  previous  ten  years.  In  1885,  using  data  similar  to  what 
he  had  used  before,  he  estimated  it  at  £10,000,000,000,  showing 
an  increase  of  £1,500,000,000  (or  150  millions  per  annum)  in 
the  ten  years.  Following  Giffen's  method,  but  very  roughly, 
I  now  estimate  it  at  £11,000,000,000,  showing  an  increase  of 
£1,000,000,000  (or  67  millions  per  annum)  in  the  fifteen  years. 
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Tlic  Capital  of  the  United  Kiagilom  I  believe  to  have  been  let 
than  £5,000,000,000  in  1850,^  consequently  it  has  increased  i 
the  interval  by  fully  120  per  cent  The  amount  of  it  per  hea 
of  the  population  in  1850  was  from  £170  to  £180.  If  m 
estimate  of  present  Capital  is  nearly  correct — I  believe  that  : 
wrong  it  is  an  underestimate — ^it  is  now  equal  to  from  £260  t 
£270,  or  fully  50  per  cent  more,  per  head,  than  it  was  in  1^<'>( 
Looking  to  the  improvement  in  the  general  style  of  living  whici 
1  have  witnessed  in  these  years,  due  in  part  to  increase  in  th 
emoluments  of  workers,  and  in  part  to  the  cheapening  of  man; 
necessaries  and  luxuries,  I  have  no  hesitation  in  saying  that  i 
far  larger  proportion  of  the  forty-one  millions  of  population  an 
in  a  position  to  avail  themselves  of  life  assurance  and  thereby  t< 
give  us  funds  for  investment,  than  was  the  case  with  the  twenty 
seven  and  a  half  millions  fifty  years  ago,  while  their  work  haj 
enormously  increased  the  home  field  of  mvestment,  and — whai 
from  our  point  of  view  is  not  so  agreeable^ — has  added  largely  t< 
the  number  of  Capitalists,  and  of  Trust  Estates,  to  compete  will 
us  for  the  best  of  them. 

The  Government  of  India  was  in  the  hands  of  the  East  Indis 
Company  in  1850,  and  remained  so  until  the  autumn  of  1858,  b) 
which  time  the  Mutiny,  which  broke  out  in  1857,  was  nearly 
suppressed.  There  were  no  railways  in  that  country  until  1853 
and  no  Suez  Canal  until  1869,  and  though,  as  the  outcome  of  tlu 
persistent  efforts  of  one  man.  Lieutenant  Thomas  Waghorn,  whc 
was  rather  thwarted  than  encouraged  by  tliose  who  had  most  t^ 
gain  by  his  success,  there  was  land  transport  across  the  Isthmus 
of  Suez  in  connection  with  steamships  touching  at  Alexandria  an<] 
Suez,  yet  the  bulk  of  the  traffic  to  India  still  went  round  the  Cape. 

In  South  Africa  the  Orange  I'ree  States  had  not  come  intc 
existence.  The  Transvaal,  founded  two  years  previously,  was  not 
declared  independent  until  two  years  later,  and  the  originator  oi 
the  project  of  a  Cape  to  Cairo  Railway  was  not  born.  The  Cape 
Colony  and  Natal  were  known  to  be  healthy,  indeed  were  to  some 
extent  health  resorts,  but  they  were  more  or  less  unsettled,  anc 
danger  then,  and  until  much  later,  occasionally  arose  from  the 
preponderance  of  natives.  The  Sahara  was  supposed  to  covei 
nearly  the  whole  interior  of  the  continent,  and  the  British  settle- 
ments on  the  West  Coast  were  well  known  to  be,  for  Europeans 
among  the  most  unhealthy  places  in  the  world. 

In  Australia,  the  best  known  parts  of  which  were  occupied  as 
convict  settlements,  the  free  settlers  were  few  in  number,  and  it 

*  *  The  wealth  of  the  people  (of  Ewvf)e)  all  tolil,  which  would  prolmbly 
not  have  been  reckoned  at  more  than  5,000,000,000  at  the  beginning  of  the 
century,  must  be  reckoned  now  by  tens  of  thousandp  of  millions.'— 5tr  jRobert 
Oiffen,  Afanrheftfer,  Wh  Oct.  1900. 
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was  generally  believed  that  all  but  the  fringe  of  the  coutiuent  was 
a  Desert.  The  discovery  of  gold  early  in  1851  increased  the 
elements  of  disorder  and  the  risks  to  residents,  particularly  to 
those  who  engaged  in  gold-searching.  There  was  little  wealth 
there  in  1850.  Now,  though  the  population  is  small  for  such  a 
vast  country,  the  wealth  per  head  is  comparatively  large — and  so 
are  the  public  debts — yet  such  is  the  credit  of  the  Australian 
Colonies  in  the  British  money  market  that  they  borrow  on  re- 
markably easy  terms,  while  of  late  the  Owners  of  real  property 
have  had  no  difficulty  in  obtaining  advances  on  it  at  as  low  rates 
as  are  current  in  England. 

New  Zealand  was  a  promising  Colony,  not  until  years  after 
disturbed  by  native  wars,  but  the  European  population  was,  and 
still  is,  comparatively  small.  It  is  now  financially  in  almost  as 
good  a  position  as  Australia,  and  in  the  matter  of  climate  is 
preferable. 

In  North  America — in  which  I  include  both  Canada  and  the 
United  States — the  settled  population  was  to  be  found  almost 
exclusively  well  to  the  east  of  the  Mississippi  and  the  Great  Lakes. 
There  was  a  very  unsettled  population  in  California,  drawn  there 
by  the  discovery  of  gold  in  1847,  and  the  British  settlements  ou 
Vancouver's  Island  and  the  mainland  adjoining  were  little  known. 
The  population  of  the  United  States  in  1850  was  23,192,000,  of 
which  some  3,085,000,  or  13  3  per  cent.,  was  coloured;  it  is  now 
estimated  to  be  78,300,000 — three  and  a  third  times  as  large — 
including  nine  millions,  or  11*5  per  cent.,  coloured.  The  wealth 
per  head  was  estimated  at  £60 ;  it  is  now  estimated  at  over  £200, 
but  the  distribution  is  very  unequal.^ 

The  position  of  States  on  the  Continent  of  Europe  has  changed 
much  in  the  fifty  years,  principally  as  regards  Germany,  Italy,  and 
France.  Few,  if  any,  British  offices  sought  investments  in  them  till 
recently,  but  their  governments  are  all  now  in  fair  credit  financially, 
the  municipalities  of  some  of  them  find  a  ready  market  in  this 
country  for  their  bonds,  and  Continental  loan  agents  tell  me  that 
they  have  customers  for  Mortgages  on  Eeal  Estate  among  British 
Life  Offices. 

China  was  little  known  beyond  the  British  settlements,  and  was 
certainly  not  a  field  for  investment,  and  Japan  was  a  terra  incogniiUy 
fureigners  being  rigidly  excluded  until  1853.  Now  each  of  these 
countries  has  a  National  Debt  of  its  own,  held  in  part  by  Life 
Assurance  Offices,  and,  according  to  the  Boston  Standard^  Japan  has 
seventy-three  Life  Offices ;  it  has  also  an  Institute  of  Actuaries, 

^  The  Democratic  party  some  years  ago  asserted  that  Protection—  to  which 
they  are  opposed — has  'concentrated  one-half  of  the  wealth  of  the  great 
Republic  in  the  hands  of  17,000  individuals,  and  handed  over  to  250 
capitalists  one-twelfth  of  the  total  assets  of  63  millions  of  citizens.* 
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represeutatives  of  which  are  to  be  met  with  at  meetings  of  the 
International  Congress. 

So  much  for  the  fields  in  which  Life  Offices  seek  investments. 
What  I  have  said  of  them  will  bring  home  to  you  the  change 
which,  during  the  last  fifty  years,  has  come  over  the  world,  and  in 
particular  over  those  parts  of  it  inhabited  or  governed  by  an 
English-speaking  race.^  Districts,  accounts  of  which  we  have 
within  that  time  received  from  their  first  explorers,  whose  experi- 
ence of  dangers,  difficulties,  and  privations  formed  not  the  lesst 
interesting  part  of  their  narratives,  are  now  studded  with  homes 
of  the  white  man  and  covered  with  his  work.  Many  hundreds  of 
thousands  of  square  miles  have  been  added  to  his  heritage,  and 
now  have  a  value  they  never  had  before,  a  value  which  increases 
with  every  year  of  his  presence. 

It  has  fallen  to  my  lot  of  recent  years  to  visit  some  of  the  new 
places  of  the  earth,  and  nothing  interested  and  astonished  me  so 
much  as  to  find  law,  order,  comfort,  many  luxuries,  and  manj 
signs  of  increasing  wealth  in  the  once  dreaded  Bush  of  Australia 
and  Tasmania,  and  in  the  once  lonely,  but  Indian-haunted  prairies, 
and  the  sites  of  old  mining-camps,  in  America — all  brought  about 
in  comparatively  few  years. 

An  increase  of  population  in  our  own  old  land,  and  the  same 
combined  with  the  acquisition  of  new  land  in  America  and 
Australia,  has  been  accompanied  by  an  enormous  increase  of 
national  wealth,  much  of  which  may  be  classed  as  'unearned 
increment,'  a  kind  of  wealth  which  in  my  opinion  fluctuates  more 
in  value,  in  new  countries  at  least,  than  wealth  derived  from 
*  accumulated  labour ' — the  old  definition  of  Capital. 

The  value  attached  to  Town  sites  and  to  Buildings  in  new 
countries  in  many  cases  exceeds  the  value  attaching  to  them  in 
cities  of  greater  size  and  importance  in  this  country;  to  the  land, 
usually  from  some  fancied  difficulty  in  the  way  of  extension ;  to 
the  Buildings,  in  consequence  of  the  cost  of  labour,  which  will 
almost  certainly  fall  with  an  increase  of  the  Artisan  population — 
considerations  to  be  borne  in  mind  by  any  who  are  tempted  to 
buy,  or  to  lend  upon.  House  property  in  New  Countries. 

In  this  connection  I  may  tell  you  that  in  America,  where  the 

*  A  writer  in  the  Times  a  few  years  ago  estimated  that  of  people  speaking 
PiUropean  languages  at  the  beginning  of  this  century,  19*6  per  cent. 
(;^1,000,000)  spoke  French,  18-4  per  cent.  (30,000,000)  spoke  German,  and 
barely  13  per  cent.  (21,(X)0,()00)  spoke  English,  while  at  the  time  he  wrote 
31  per  cent,  spoke  English — iwice  as  many  as  spoke  any  other  European 
language.  Speaking  at  Manchester,  17th  October,  Sir  Robert  Giffen 
estimated  the  population  of  the  United  States  with  those  of  the  United 
Kingdom  and  her  self-governing  Colonics  at  135,000,000.  A  fraction  of 
these,  as  in  Canada,  do  not  speak  English,  but  on  the  other  band  tber«  are 
many  English -speaking  in  our  Crown  Colonies  and  Dependencies. 
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Tramways  are  all,  or  nearly  alJ,  in  the  hands  of  private  companies, 
they  run  so  far  beyond  the  City  Boundaries,  at  such  low  fares, 
that  in  several  places,  where  the  inhabitants  desire  fresh  air,  and 
light  taxation,  the  residential  portions  are  falling  in  value,  the 
demand  for  town  sites  for  business  purposes  not  being  able  to 
keep  pace  with  the  exodus.  Has  dread  of  this  anything  to  do 
with  the  desire  manifested  by  British  City  fathers  to  acquire  and 
control  our  Tramway  Systems  % 

An  increase  of  population  and  a  reclamation  of  waste  lands  are 
not  the  only  factors  which  have  contributed  to  the  World's  wealth 
and  influenced  investment  during  the  last  fifty  years.  Of  many 
others,  perhaps  the  two  most  outstanding  are  the  enormous 
additions  to  the  World  stock  of  above-ground  gold,  and — at 
least  as  far  as  this  country  is  concerned — the  introduction  of 
limited  liability. 

In  the  early  fifties  the  Gold  discoveries  made  in  California  in 
1848,  and  in  Australia  in  1851,  gave  rise  to  much  discussion  as 
to  the  probable  effect  on  prices,  and  on  debts,  of  the  great  increase 
in  the  commodity  by  which  they  were  measured,  in  the  few 
countries  then  having  a  Gold  Standard.  Between  1850  and  1870 
the  output  is  said  to  have  been  of  the  value  of  from  30  to  40 
millions  sterling  annually.  It  fell  off  subsequently  owing  to  the 
exhaustion  of  placer  deposits,  but  has  risen  again  since  the  dis- 
covery of  gold  in  South  Africa,  Klondyke,  and  Western  Australia, 
and  the  opening  of  rich  mines  elsewhere. 

As  the  gold  produce  of  the  world  before  1848  did  not  exceed 
^s%  millions  sterling  per  annum,  a  fear  that  the  value  of  gold  as 
compared  with  that  of  other  commodities,  and  consequently  its 
purchasing  power,  mmi  decrease,  was  very  generally  entertained 
by  persons  interested  in  deferred  payments.  *The  value  of 
money  is  inversely  as  general  prices,  falling  as  they  rise  and 
rising  as  they  fall.'  In  other  words,  gold  being  our  standard 
money,  a  depreciation  of  it  is  the  same  thing  as  an  appreciation  or 
general  rise  in  prices  and  vice  versa.  Prices  did  go  up  for  several 
years,  but  there  were  other  influences  at  work  than  increased 
production  of  gold  :  there  was  the  demonetisation  of  it  by  Spain, 
Portugal,  and  Holland,  which  threw  coin  to  the  value  of  nearly 
nine  millions  and  a  half  on  Paris  in  1850-51 ;  there  was  the 
Crimean  War,  and  the  Indian  Mutiny  later,  and  then  the  Civil 
War  in  America:  it  was  not  until  1879  that,  as  compared  with 
gold,  prices  fell  so  low  as  they  had  been  in  1860.  Nevertheless 
there  were  not  wanting  financiers  who  held  that  the  effect  of 
the  discoveries  would  be  counterbalanced  in  some  way,  and  that 
any  disturbance  caused  by  them  could  be  but  temporary.  New- 
march,  a  Statistician,  Actuary,  and  Banker,  who  is  probably  best 
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known  as  having  assisted  Tooke  in  the  preparation  of  his  two 
hist  and   most  famous  volumes  on  prices — those    coreriiig  the 
years  from  1848  to  1856  inclusive — took  this  view.     As  earlj 
as  1850  he  wrote,  'There  seems  to  be  no  authority  for  expecting 
that,  under  contracts  now  existing,  creditors  will  be  sacrificed  to 
debtors ;  that  the  recipients  of  fixed  incomes  will  be  hopelessly 
impoverished ;  or  that  capital  will  cease  to  command  a  reasonable 
rate  of  interest/ — and  gave  his  reasons.     Measured  by  a  standard 
he  himself  may  be  said  to  have  invented,  and  which  to  this  day 
has  been   continued  by   the   Economist,   his  forecast   as  regards 
prices  was  remarkably  correct     There  have  been  many  ups  and 
downs  caused  by  events  quite  outside  the  production  of  gold,  but, 
as  shown  by  the  Economist  *  index  numbers/  derived  from  the 
prices  of  1899,  the  purchasing  power  of  a  sovereign  was  then 
if  anything  a  little  more  than  it  was  at  the  time  Newmarch  wrote. 
Whether  his  forecast  regarding  interest  was  as  correct^  depends 
upon  the  view  he  took  of  what  could  be  considered  a  reasimaJt^ 
rate.     It  was  the  recipients  oi fixed  incomes  that  he  endeavoured 
to  reassure,  not  those  of  incomes  derived  from  interest. 

How  is  it  that  the  prices  of  commodities  have  been  so  little 
affected  by  the  increase  in  the  supply  of  gold,  an  increase  which, 
if  Mulhall's  estimate  of  1885  is  correct,  must  now  have  brought 
the  total  supply  of  gold  above  ground  up  to  four  times  what  it 
was  in  1850? 

Much  has  been  taken  up  by  other  large  nations  adopting  a 
gold  standard  of  currency,  and  much  by  the  increased  demand  by 
all  nations  using  it  as  money  caused  by  the  requirements  of  an  ever- 
extending  Trade,  but  it  is  thought  that  the  chief  factor  has  been 
the  cheapening  of  production  of  other  commodities  and  of  carriage. 

I  dare  say  few  of  you  have  seen  a  field  of  standing  grain  cut 
with  a  sickle  and  thrashed  out  with  flails  on  a  barn  floor,  but 
such  processes  were  common  in  1850  and  for  years  after — ^you 
can  judge  at  what  a  cost  of  labour.  The  introduction  and  gradual 
improvement  of  reaping-machines,  of  steam-thrashing  machines, 
of  steam-ploughs,  and  of  other  labour-saving  agricultural  imple- 
ments, has  reduced  the  cost  of  the  cultivation  of  grain  at  home, 
and  at  the  same  time  has  enabled  the  sparse  population  of  our 
Colonies,  and  of  districts  of  the  United  States,  to  cultivate  large 
tracts  of  land  which  might  otherwise  have  been  left  uncultivated 
for  years  to  come.  This,  coupled  with  cheaper  carriage  by  land 
and  sea,  has  kept  down  the  price  of  that  principal  form  of  pro- 
duce, and  where  improved  methods  of  cultivation  and  harvesting 
have  not  kept  down  the  price  of  other  produce,  as  in  the  case  of 
raw  cotton,  which  has  risen,  improved  machinery  has  reduced  the 
cost  of  clothes  manufactured  from  it. 

Then  the  teachings  of  Science  have  enabled  us  to  make  more 
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than  formerly  of  our  Iron  ore,  and  other  mineral  substances 
and  dye-Btuffs,  besides  enabling  us  to  supply  ourselves  with  such 
'produce'  as  butter,  which  never  came  from  milk,  and  egg 
powders,  that  were  never  inside  a  shell,  while  machinery  of  a 
labour-saving  and  constantly  improving  kind  is  now  employed 
in  almost  every  manufacture,  from  the  building  and  arming  of  a 
line-of-battle  ship  to  the  making  of  the  parts  of  a  Waterbury 
watch. 

Compared  with  1850,  five  or  six  times  as  much  steam  power 
is  now  used.  We  have  three  times  as  many  miles  of  railway  in 
this  country,  and  at  least  twelve  times  as  many  in  the  world, 
including  railways  in  India  and  Australasia,  where  there  were 
none,  and  in  Canada  where  there  were  only  some  400  to  500 
miles. 

Where  railways  can  be  used,  land  carriage  is  reduced  to  one- 
sixth  of  what  it  was,  and  the  steamship  of  to-day  carries  in  a 
year  five  times  as  much  merchandise  as  the  sailing  ship  of  equal 
tonnage  then  more  generally  used. 

Except  in  the  case  of  some  few  companies  to  which  limited 
liability  had  been  given  by  Royal  Charter,  Letters  Patent,  or  Act 
of  Parliament,  the  shareholders  of  Joint  Stock  Companies  were, 
until  1855,  liable  for  the  debts  of  the  company  to  their  last 
shilling.  In  August  1855  an  Act  was  passed  (18-19  Vic.  c.  133) 
*'  for  limiting  the  liability  of  members  of  certain  Joint  Stock  Com- 
panies,' but  it  did  not  extend  to  Scotland,  a  disability  which  was 
removed  in  the  following  year  by  *  The  Joint  Stock  Companies 
Act,  1856'  (19-20  Vic.  c.  47)  applicable  to  the  whole  country. 
Banks  were  excluded  from  the  privilege  until  1858,  and  those  in 
Scotland  did  not  take  advantage  of  it  until  after  the  failure  of  the 
City  of  Glasgow  Bank  in  1878. 

Ability  to  form  Joint  Stock  Companies  with  limited  liability 
has  had  the  effect  of  greatly  increasing  the  number  of  Companies 
not  only  in  this  country,  but  in  such  of  our  Colonies  and  such 
foreign  countries  as  have  adopted  the  principle  and,  as  a  large 
proportion  of  these  companies  take  up  money  on  loan,  their 
obligations  offer  a  large  and  ever-extending  field  for  investment, 
but  one  which  has  to  be  cultivated  with  great  caution. 

Since  1850  great  changes  have  taken  place  in  the  views  enter- 
tained by  the  Directors  and  Ofiicials  of  Life  Assurance  Offices  as 
to  the  investments  suitable  for  funds  in  their  charge. 

In  the  Office  with  which  I  am  now  connected,  the  Directors  of 
which  fifty  years  ago  invested  in  much  the  same  securities  as  the 
Directors  of  other  Scotch  Offices  I  have  knowledge  of,  nearly  four- 
fifths  of  the  Funds  were  lent  upon  security  of  land,  or  of  interests 
in  land,  in  Scotland,  the  remainder  being  lent  to  policyholders  on 
security  of  their  policies,  and  to  Railway  Companies  on  Debenture ; 
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or  invested  in  the  purchase  of  Gk>vemment  Annuities,  and  of  Stocks 
of  the  Bank  of  England  and  the  three  chartered  Scotch  Banka 
Some  Scotch  Offices  made  advances  on  land  in  England,  and  some 
on  land  in  Ireland,  but  the  security  was  not  considered  so  perfect 
as  that  of  Scotland,  owing  to  the  absence  of  a  complete  system  of 
Registration,  and*  an  extra  rate  of  interest  was  looked  for  and  in 
those  days  obtained. 

Among  loans  on  land,  loans  under  the  '  Private  Money  Drain- 
age Act/  passed  in  1849,  were  beginning  to  appear,  but  little  was 
done  in  that  way  until  the  business  was  taken  up,  and  prelimi- 
naries carried  through,  by  the  Drainage  and  Improvement  Com- 
panies, the  first  of  which  also  came  into  existence  in  1849.  For 
many  years  these  loans  were  a  favourite  form  of  investment  with 
Assurance  Offices,  and  one  for  which  few  other  capitalists  cared 
to  compete.  They  are  now  either  much  i*arer  than  they  were, 
or  they  are  disposed  of  at  rates  too  low  for  the  Assurance  market 

Among  loans  on  interests  in  land  were  loans  to  heirs  of  entail 
in  possession,  which  then  usually  took  the  form  of  a  Bond  of 
Redeemable  Annuity,  now  seldom  if  ever  heard  of.  Messrs.  Law 
and  Irvine,  in  their  Ialxc  of  Bights  in  Sentriiy  Heritable  and  Moveable 
(1897),  state  that  this  system  of  borrowing  upon  Annuity  was 
devised  to  evade  the  Usury  Laws.  The  borrower  sold  an  annuity 
to  the  lender  at  a  certain  price,  reserving  a  power  of  redemption 
at  the  same  price,  which  was  practically  the  amount  of  the 
advance, — Policies  of  Assurance  to  the  amount  of  the  price,  or 
advance,  were  effected  by  the  lender  on  the  life  of  the  borrower, 
and  the  borrower's  life  interest  was  assigned  in  security  of  the 
Annuity,  which  was  for  an  amount  sufficient  to  cover  interest  on 
the  sum  paid  (or  advanced)  as  well  as  the  premiums  for  assurance. 
This  form  of  security  brought  the  Offices  transacting  it  lai^e 
assurances  of  a  class  we  now  see  little  of  in  Scotland,  the  Ruther- 
ford Act  of  1848,  followed  by  extending  Acts  of  1875-1882, 
having  put  it  in  the  power  of  Heirs  of  Entail  in  possession,  at  first 
with  consents,  and  latterly  without  consents,  but  on  payment,  or 
consignment,  of  compensation,  to  borrow  upon  the  fee  of  the 
estate,  dispensing  with  Life  Assurance.  Under  the  Bond  of  Re- 
deemable Annuity  the  obligant  was  bound  to  pay  the  Annuity, 
and  could  redeem  it  at  pleasure,  JnU  was  vnder  no  obligation  to  do  so, 

I  understand  that  the  Bond  taken  from  a  borrower  on  life 
interest  since  the  repeal  of  the  usury  laws  is  much  like  other 
Bonds,  requiring  payment  of  the  principal  when  called  for,  when,  of 
course,  on  repayment  the  security,  consisting  of  a  charge  on  the 
life  interest  for  premiums  of  assurance  and  for  a  higher  rate  of 
interest  than  it  is  intended  to  exact — except  on  default — and  the 
policies  would  be  given  up. 

The  Bond  of  Redeemable  Annuity  was  by  no  means  the  only 
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form  of  security  *  devised  to  evade  the  Usury  Law.'  According 
to  Professor  Nicholson,^  Walter  Eoss,  in  the  introduction  to  his 
Lectures  on  the  Laws  of  Scotland  (1793),  shows  that '  to  the  devices 
fallen  upon  to  defeat  these  Laws  the  greatest  part  of  the  Deeds ' 
then  4n  use  both  in  England  and  Scotland  owe  their  original 
forms/ 

With  a  modification  in  1839,  continued  in  1850,  exempting 
certain  bills  of  exchange  and  promissory  notes  from  their  operation, 
these  Laws — which  were  continued  in  force  down  to  August  1854 
— had  in  Great  Britain,  from  the  time  of  Queen  Anne  (1713)  to  that 
date,  made  a  charge  of  more  than  5  per  cent,  illegal.  Before 
Queen  Anne's  time — and  I  understand  that  in  Ireland  even  after 
her  time — the  legal  rate  was  higher.^ 

Although  attempts  to  regulate  the  charges  of  money-lenders 
have  for  centuries  been  made  and  failed,  that  apparently  does  not 
discourage  the  legislator  of  the  present  day.  This  very  day  (1st 
November  1900)  an  Act  to  regulate  money-lenders  came  into 
operation  which  will  increase  the  risks  of  the  business,  and  as  an 
almost  certain  consequence  the  cost  of  accommodation  to  such 
needy  borrowers  as  object  to  the  publicity  attending  an  applica- 
tion to  a  court  for  relief. 

In  Ireland  many  estates  were  thrown  on  the  market  after  the 
famine  of  1848,  most  of  them  heavily  encumbered,  and  owing  to 
the  difficulty  in  making  up  titles  few  capitalists  could  be  found 
to  purchase  or  to  make  advances  upon  them.  Between  1849  and 
1850  Acts  of  Parliament  were  passed  under  which  a  Court,  known 
as  the  Encumbered  Estates  Court,  afterwards  superseded  by  the 
Landed  Estates  Court,  granted  titles  freed  from  old  encumbrances, 
which  greatly  encouraged  dealings  in  Irish  land  and  induced 
many  capitalists — Assurance  Offices  amongst  others — to  make 
advances  on  security  of  it.  From  the  point  of  view  of  a  mortgagee, 
or  a  mortgagee's  Irish  adviser,  the  security  was  considered  perfect, 
particularly  for  loans  in  those  parts  of  Ireland  where  tenants  had 
l)y  usage  a  pecuniary  interest  in  the  land — a  tenant-right — some- 
times of  larger  amount  than  the  landlord's  interest,  which  was 
very  naturally  regarded  as  something  like  a  ground  rent  backed 
by  the  tenant's  interest.  However,  when  the  remarkable  Land 
Laws  of  1881  onwards  came  into  operation,  it  was  found  that  the 
landlord's  interest  could  be,  and  very  generally  was,  cut  down,  and 
that  the  tenant  really  had  the  first  charge  on  the  property  for 
his  tenant-right — an  interest  now  legally  recognised  in  all  parts 
of  Ireland. 

'   Encyciopcedia  Brilannica — Article^  Usttry, 

^  *It  was  not  until  1887  that  tbe  last  provision  against  usury— a  pro- 
vision limiting  the  rate  of  interest  in  the  East  Indies  to  12  per  cent. — 11  as 
removed  from  the  Statute  Book.' — Scotsniaii,  23rd  October  1900. 
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Laud  legislation  for  Irolaud  during  the  last  twenty  yean,  with 
the  uncertainty  of  what  further  legislation  may  be  in  atore,  has 
driven  much  Life  Assurance  Capital  out  of  that  country,  and  I 
rather  wonder  that  Assurances  Offices  still  make  advances  there. 
For  that  matter  I  am  surprised  that  so  much  is  still  lent  upon 
landed  property  in  Great  Britain,  on  easier  terms  than  were 
common  before  such  enactments,  as  it  is  by  no  means  improbable 
that  the  relation  between  landlord  and  tenant  may  be  interfered 
with  on  other  estates  than  those  in  Ireland,  or  in  the  crofter 
districts  of  Scotland.  The  holding  of  real  estate  is  not  now  a 
necessary  qualification  for  a  seat  in  Parliament,  and  the  landlord's 
interest  is  less  and  less  represented  there. 

The  Government  Annuities  referred  to  as  among  the  investments 
of  fifty  years  ago,  were  annuities  on  lives  sold  by  the  government 
of  the  day  for  the  purpose  of  raising  money  under  the  provisious 
of  an  Act  of  the  Parliament  of  1830  (10  Geo.  iv.  c.  24).  The 
purchasers  were  allowed  to  select  the  lives,  and  these  at  the 
outset  might  be  of  any  age  over  15.  In  March  1834  the 
Commissioners  of  the  National  Debt  gave  notice  that  they  would 
not  grant  annuities  on  the  lives  of  nominees  over  65,  and  that 
was  probably  the  age  of  lives  on  which  most  of  the  annuities  held  by 
Life  Assurance  Offices  were  purchased.  They  continued  to  invest 
in  this  way  up  to  1852.  The  country  was  searched  for  hale  old 
men  with  family  histories  showing  longevity — budding  centenarians 
— and  it  is  understood  that  very  considerable  profits  were  made 
by  the  purchasers. 

There  was  considerable  difficulty  in  proving  the  ages  of  the 
nominees,  and  it  is  not  to  be  wondered  at  that  some  errors 
occurred,  principally  due,  I  believe,  to  parents,  intent  on  preserving 
a  name  in  their  family,  giving  it  to  a  second  son  when  the  first  to 
bear  it  died  in  infancy.  Some  sucii  errors  were  put  right  in  the 
same  way  as  some  Assurance  Offices  put  right  errors  in  age  of  an 
assured  life.  That  is,  the  Government  either  treated  the  contract 
as  for  the  amount  the  consideration  for  it  would  purchase  at  the 
correct  age,  or  required  the  purchaser  to  pay  up  what  might  be 
called  the  arrear  of  price,  with  interest;  but  in  1874  the 
Government  officials  then  in  charge,  taking  a  very  diifercnt  view 
of  tlie  matter,  declared  contracts  where  there  had  been  error  to  be 
cancelled,  and  required  an  accounting  at  4  per  cent,  simple 
interest,  a  course  upheld  by  a  Vice-Chancellor  and  afterwards  by 
the  Court  of  Appeal  in  an  action  brought  against  the  Atlas  Office. 
In  accordance  with  this  judgment,  eight  Scotch  Insurance  Offices 
and  a  Scotch  Bank  had  to  refund  among  them  £18,332  in  con- 
nection with  annuities  purchased  on  two  lives  thirty  years 
previously.  What,  in  the  opinion  of  the  sufferers,  made  their  case 
particularly  hard  was  the  fact  that  these  lives  had  been  selected 
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from  nominees  placed  on  the  Government  books  by  other 
purcliasers,  a  practice  provided  for  in  the  Act  and  encouraged  by 
the  Authorities. 

I  am  not  prepared  to  say  that,  under  no  circumstances,  could 
the  holding  of  Stock  of  the  Bank  of  England  cause  alarm  to  policy- 
holders, but  I  am  certain  that  the  holding  of  the  Stocks  of  other 
Banks  might  do  so,  as  in  times  of  panic,  such  as  on  the  failure  of 
the  Western  and  of  the  City  of  Glasgow  Banks — times  when 
men's  minds  were  much  exercised  by  the  far-reaching  effect  of 
liability.  I  have  seen  policies  surrendered  both  to  a  mixed  and 
to  a  mutual  office,  for  very  dread  of  what  might  have  been  had 
the  offices  held  shares  in  one  of  those  banks.  In  the  case  of  the 
Mutual  Office,  an  assurance  that  the  Directors  were  prohibited 
from  investing  in  securities  carrying  liability,  and  that  the  office 
could  have  paid  all  the  debts  of  the  City  of  Glasgow  Bank 
without  calling  on  the  members  to  contribute  directly,  was  of  no 
avail.  *  Directors  did  not  always  keep  within  their  powers,  and 
crushing  failures  have  still  to  happen.'  The  limitation  of  the 
liability  of  banks  doubtless  lessens  the  feeling  of  dread  entertained 
of  their  Stocks,  but  it  has  not  completely  dispelled  it,  and  in  the 
circumstances — though  I  think  the  stocks  of  the  Chartered 
Banks  of  Scotland  offer  a  very  safe  and  remunerative  security 
— I  would  hesitate  to  recommend  an  Assurance  Company  to 
hold  them. 

Making  advances  on  Reversions  and  purchasing  Reversions, 
were  forms  of  investment  favoured  by  some  Assurance  Offices  in 
1850,  as  now,  but  they  are  not  forms  of  which  I  have  had  much 
experience,  owing  possibly  to  prejudice  on  my  part  occasioned  in 
some  measure  by  difficulty  experienced  in  exercising  powers  of 
sale,  at  a  time  when  there  was  not  the  ready  market  there  is  now, 
and  in  some  measure  by  the  circumstance  that  before  1867,^ 
when  a  reversion  purchased  in  England  fell  into  possession,  the 
purchaser  could  be  called  on  to  show  that  he  had  paid  a  full 
price  for  it.  Such  calls  were  frequently  made,  and  it  was  difficult 
to  satisfy  the  Court  that  the  price  paid  on  the  chance  of  the 
reversion  not  falling  in  for  many  years  was  *  full  and  adequate ' 
when  it  fell  in  in  few.  This  was  particularly  the  case  when  the 
reversion  was  of  the  nature  of  a  post  obit. 

In  Scotland  there  was  not  the  same  risk  in  dealing  with 
reversions,  or  even  with  post  obits ^  but  there  was  another  one 
connected  with  post  obits — a  difficulty  in  preventing  the  grantor's 
other  creditors  from  obtaining  an  equal  or  a  preferential  ranking 

^  In  1867  it  was  enacted  that '  No  purchase,  made  honajide  and  without 
fraud  or  unfair  dealing,  of  any  reversionary  interest  in  Real  or  Personal 
estate  (in  England)  shall  hereafter  be  opened  or  set  aside  merely  on  the 
ground  of  undervalue  *  (31  Vic.  cap.  4). 
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on  the  reversionary  estate.  I  have  seen  this  attempted  bj 
inhibition,  but  have  been  recently  advised  that  that  does  not  set  Dp 
so  effectual  a  barrier  as  was  supposed. 

I  understand  that  a  brother  Manager,  of  much  greater  experi- 
ence in  such  matters,  when  making  advances  on  reversions  takes 
what  on  the  face  of  it  appears  to  be  an  absolute  conveyance  to 
the  subjects,  and  gives  a  power  of  redemption  within  an  agreed 
on  time  on  repayment  of  the  purchase  money,  with  interest.  I 
was  much  taken  with  this  arrangement,  as  it  appeared  to  me  to 
remove  all  difficulty  in  the  event  of  the  borrower — for  such  in 
reality  the  seller  is — neglecting  to  pay  interest  But  I  have 
had  doubts,  since  a  conveyancing  Counsel  to  whom  I  recommended 
the  form  declined  to  use  it,  holding  that  the  power  to  redeem, 
though  restricted,  made  the  Deed  a  Mortgage,  and  quoting  the 
legal  maxim  '  once  a  mortgage  always  a  mortgage.' 

Railway  Debentures  were  one  form  of  security  taken  by  Assur- 
ance Offices  in  1850,  at  which  time  it  was  necessary  to  look  very 
narrowly  into  the  powers  of  the  borrowing  company,^  and  into 
how  these  powers  had  been  exercised,  and  to  judge  by  a  note 
I  find  on  a  published  balance  sheet  of  the  time,  they  were  not 
regarded  as  affording  unexceptionable  security.  However,  as  time 
went  on  they  came  to  be  more  favourably  regarded,  and  were 
largely  held  by  Assurance  Offices. 

Early  in  the  sixties  public  attention  was  directed  to  some 
flagrant  abuses  of  borrowing  powers,  and  in  1864  an  enquiry  was 
lield  by  a  Select  Committee  of  the  House  of  Lords  which  resulted 
in  the  passing  of  two  important  Acts  of  Parliament — *The 
Railway  Companies  Securities  Act,  1866'  (29-30  Vic.  cap.  108), 
and  *The  Railway  Companies  Act,  1867  '  (30-31  Vic.  cap.  127). 

The  first  requires  every  railway  company  in  the  United 
Kingdom,  authorised  by  Act  of  Parliament  to  raise  any  Loan 
Capital,  to  furnish  to  the  Registrar  of  Joint  Stock  Companies  in 
England,  half  yearly,  particulars  of  the  Loan  Capital  authorised 
and  of  the  amount  thereof  issued,  and  further,  that  each  Mortgage 
Deed,  Bond,  or  certiBcate  of  Debenture  Stock  issued,  is  to  bear 
an  endorsatiou  by  Directors  to  the  effect  that  the  loan  capital 
represented  is  within  the  Company's  borrowing  powers.  The  other 
gives  *  all  money  borrowed  or  to  be  borrowed  by  a  Company  on 
Mortgage,  or  Bond,  or  Debenture  Stock,  under  the  provisions  of 
any  Act  authorising  the  borrowing  thereof  .  .  .  priority  against 
the  Company  and  the  property  from  time  to  time  of  the  Company 

'  On  the  occasion  of  a  loan  to  a  railway  company  in  1849,  of  which  1 
have  knowledge,  nitietetn  docnments  had  to  be  produced  to  satisfy  the 
lenders  that  the  sum  required  was  within  the  company's  borrowing  powers. 
These  included  Acts  of  Parliament,  certificates  by  the  Sheriff  of  a  County, 
and  affidavits  and  certificates  by  the  Secretary  of  the  borrowing  company. 
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over  all  other  claims  on  account  of  any  debts  incurred  or  engage- 
ments entered  into  by  them  after  the  passing  of  this  Act' 
(Section  23). 

Before  the  passing  of  the  Act  of  186 7,  the  holders  of  obligations 
such  as  Lloyd's  Bonds  could  *  sue  upon  them  and  recover  judgment 
against  the  Companies;  and  success  in  any  conflict  for  priority 
of  claim  between  them  and  the  holders  of  Statutory  Debentures 
would  appear  ...  to  be  only  a  question  of  more  or  less 
diligence.'^ 

A  Lloyd's  Bond  is  an  acknowledgment  of  indebtedness  to  a 
contractor  'for  works  executed  and  materials  supplied  ...  for 
the  purposes  of  the  undertaking,  as  certified  by  the  Engineer.' 

The  origin  and  nature  of  these  Bonds  was  thus  explained  to 
the  Select  Committee  by  Mr.  Lloyd:  *A  railway  company  had 
exhausted  its  borrowing  powers ;  it  had  not  been  able  to  call  up 
the  whole  of  its  share  capital ;  some  of  its  shares  had  been  for- 
feited; the  works  had  turned  out  more  expensive  than  it  was 
originally  estimated  they  would  be,  and  the  directors  were  in  a 
difficulty ;  the  contractor  refused  to  go  on  without  money ;  they 
had  no  money  to  pay  him ;  and  the  question  arose  what  was  to 
be  done  1  It  seemed  to  be  an  obvious  solution  of  the  difficulty 
that,  as  there  was  no  prohibition  against  railway  companies  secur- 
ing their  debts,  which  they  had  bona  fide  contracted  for  the  purpose 
of  their  undertaking,  they  should  give  him  something  in  the  shape 
of  an  acknowledgment,  under  seal,  with  which  he  could  go  to  his 
bankers,  or  some  financial  body,  and  obtain  an  advance  of  money, 
and  by  that  means  be  enabled  to  complete  the  line.  The  line 
being  completed,  the  shares  would  be  taken  up,  or  the  company 
would  have  to  come  to  Parliament  to  get  powers  for  an  increase  of 
capital,  and  so,  by  degrees,  this  floating  debt  would  be  ex- 
tinguished.' Lloyd's  Bonds  'are,  in  fact^  nothing  more  than 
Railway  Exchequer  Bonds.  They  are  the  representation  of  a 
floating  debt,  which  is  to  be  capitalised  some  time  or  other,  and 
must  be  paid,  because  it  is  a  burden  and  charge  upon  the  under- 
taking, which  cannot  be  got  rid  of  except  by  payment.'  * 

There  can  be  little  doubt  that  Lloyd's  Bonds  were  of  great  use 
in  the  circumstances  they  were  designed  to  meet,  and  in  some 
other  circumstances,  but  they  came  to  be  abused,  and  consequently 
were  destroying  confidence  in  Debentures,  hence  the  recommenda- 
tion of  the  Committee  and  the  passing  of  the  Act  of  1867,  which 
Act  has  had  the  eflect  of  restricting  their  use  to  companies  earning 
considerably  more  than  suffices  to  pay  Debentures  and  other 
obligations  over  which  they  can  no  longer  obtain  a  preference  in 
ranking,  and  little  was  heard  of  Lloyd's  Bonds  for  some  years, 

'•  2  Report  of  Select  Committee  pn  Railway  Companies*  BorrovHng  Powers, 
1864. 
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until  the  Great  Central  Railway  recently  issued  them  to  con- 
tractors to  the  amount  of  nearly  three  millions  sterliog. 

In  1867  railway  companies  were  authorised  to  issue  Debenture 
Stock  in  place  of  Debentures,  a  change  which  it  was  thought  would 
be  of  mutual  advantage  to  the  railway  companies  and  to  their 
creditors,  but,  as  things  have  turned  out,  the  creditors  have  clearly 
had  the  best  of  it.  The  companies  made  a  great  mistake  when 
they  undertook  a  perpetttal  obligation.  They  should  have  given 
Bonds  for  a  long  term  of  years,  as  the  American  Railways  did  or, 
what  is  now  common  with  borrowing  governments  and  companies, 
reserved  the  right  to  repay  after  a  given  time  with  or  without  a 
moderate  premium. 

I  would  have  you  note  (1)  that  Debentures  and  Debenture 
Stock  do  not  give  quite  the  same  security.  The  Debenture  secures 
repayment  of  the  sum  advanced  as  well  as  payment  of  interest,  the 
Debenture  Stock  merely  carries  a  right  to  a  perpetual  annuity 
equal  to  the  amount  of  the  interest  at  which  the  capital  was 
advanced,  and  which  capital  can  neither  be  called  up  by  the 
stockholder  or  paid  oif  by  the  railway  company;  and  (2)  that 
American  Railway  I^nds  and  British  Railway  Debentures,  or 
Debenture  Stocks,  are  very  differently  secured.  Many  American 
Railways  have  issued  bonds  for  more  than  the  line  cost  to  construct 
and  equip.  Not  so  in  the  United  Kingdom.  There  is  a  standing 
order  of  the  House  of  Lords  that  railway  Bills  shall  not  contain 
a  larger  extent  of  borrowing  powers  than  one-third  of  the  capital 
authorised  by  such  Bill,  which  standing  order  is  rarely  departed 
from — never,  I  believe,  to  the  extent  of  allowing  borrowing  of  an 
amount  equal  to  more  than  one-half  of  the  capital  authorised. 
Moreover,  the  whole  of  the  authorised  share  capital  issued  must 
be  subscribed,  and  one-half  thereof  must  be  paid  up  before  the 
relative  borrowing  powers  can  be  exercised.^ 

Thirty  years  ago,  when  I  was  buying  Ground  Annuals  at  twenty- 
two  and  a  half  years'  purchase,  and  Railway  Debenture  Stock  to 
yield  4 J  per  cent.,  I  told  your  Society  that  in  my  opinion  an 
increase  of  capital,  and  of  security  to  the  possessors  of  it,  would 
be  accompanied  by  a  gradual  fall  in  the  return  to  be  obtained 
on  investments.  My  forecast  has  proved  to  be  in  some  measure 
correct ;  I  say  in  some  measure,  as  I  certainly  never  anticipated 
so  rapid  or  so  great  a  fall  as  we  have  experienced,  the  return  from 
such  investments  as  I  have  named  being  now  but  two-thirds  of 

*  Railways  constructed  by  authority  of  the  Board  of  Trade  under  *Tbe 
Railways  Oonstraction  Facilities  Act,  1864  '  (27  and  28  Vic.  cap.  121)  are 
not  allowed  to  borrow  '  a  larger  snm  in  the  whole  than  one- third  of  the 
share  capital  anthorised  by  the  certificate'  granted  them  by  the  Board 
of  Trade,  and  cannot  exercise  this  power 'until  the  whole  of  the  share 
capital  is  subscribed  for  or  taken,  and  until  one-half  thereof  Is  actuaUy 
paid.* 
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what  it  was.  There  has  of  late  been  an  improvement ;  still  I  have 
very  little  hope  of  the  tendency  to  fall  being  permanently  arrested, 
but  at  the  same  time  very  little  fear  that  any  further  fall  will  be 
rapid. 

I  attribute  the  fact  that  capital  has  of  late  commanded  a  better 
return  partly  to  an  unusual  demand  for  it  for  purposes  of  com- 
merce, but  principally  to  the  War  in  South  Africa,  and  to  the 
unsatisfactory  position  of  matters  in  China.  It  is  too  much  to 
expect  that  the  present  demands  of  commerce  will  last  for  ever, 
and  War  has  not  the  permanent  effect  on  Wealth  (or  Capital) 
with  which  some  persons  credit  it.  For  one  thing  Wars  are  now 
shorter  than  they  used  to  be,  and  though  much  Capital  is  directly 
destroyed,  and  National  Savings  are  arrested,  the  whole  pecuniary 
loss  appears  small  when  compared  with  the  annual  increase  of 
wealth  in  most  countries,  and  it  sometimes  happens,  as  I  doubt 
not  will  be  the  case  in  South  Africa,  that  the  pecuniary  loss  is  in 
time  more  than  met  by  the  increased  prosperity  resulting  from 
changes  brought  about  by  War. 

The  immediate  eifect  of  War  is  to,  more  or  less,  drain  the 
countries  engaged  in  it  of  currency,  usually  gold,  for  the  war 
chest,  which  in  connection  with  a  banking  system  such  as  ours 
leads  to  an  increase  of  the  bank  rate  for  discounts,  and  that, 
with  a  general  feeling  of  uncertainty,  cripples  credit.  Capitalists 
hesitate  to  employ  their  capital,  speculators  hasten  to  realise  what 
they  hold  and  to  sell  for  a  fall — prices  of  marketable  securities 
are  beaten  down  and  their  fall  exercises  a  depressing  influence 
on  other  values.  The  apparent  loss  of  wealth  in  the  community 
is  something  appalling,  though  fortunately  the  actual  loss  only 
falls  on  those  who  have  to  part  with  their  holdings  before  con- 
fidence is  restored. 

Some  new  and  remunerative  employment  for  Capital  may  arise 
and  help  to  keep  up  the  return  upon  the  whole  of  the  world's 
accumulations,  but  it  is  difficult,  it  is  scarcely  possible,  to  conceive 
of  any  general  requirement  that  will  at  all  compare  with  Bail  way 
Construction.  Scarcely  possible,  I  say,  when  I  consider  the  vast 
amount  of  capital  that  Railway  Construction  has  in  the  last  fifty 
years  taken  up,  and  still  takes  up,  though  now  in  an  ever-decreas- 
ing proportion  to  the  supply — a  supply  which  it  probably  more 
than  any  other  use  of  capital  helped  to  create. 


And  now,  gentlemen,  before  I  close  I  have  something  to  say  to 
you  about  your  Society,  and  some  advice  to  offer  which  I  am  sure 
you  will  take  in  good  part,  though  it  may  appear  strange  coming 
from  one  so  recently  honoured  with  the  position  of  President. 

VOL.  IV.  2  N 
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Your  Society  was  founded  full  forty  years  ago,  at  the  instance 
of  Members  of  the  Faculty  of  Actuaries,  for  th^  purpose  of  drawing 
together  such  of  tlie  young  men  employed  in  their  Offices  as  desired 
to  acquire  a  knowledge  of  the  theory,  as  well  as  of  the  practice  of 
their  business,  encouraging  them  to  assist  in  raising  the  status  of 
the  profession  to  which  they  were  devoting  their  time  and  talents, 
and  to  qualify  for  advancement  in  it. 

The  Faculty  of  Actuaries  was  then  too  small  a  body  to  under- 
take frequent  meetings  with  its  students,  and,  moreover,  many  of 
those  students  regarded  the  original  Fellows  of  the  Faculty,  or 
such  of  them  as  were  principals  of  Assurance  Offices,  with  such 
deference,  that  it  was  seen  few  would  care  to  give  expression  to 
their  views  on  any  subject,  by  reading  a  paper,  or  taking  part  in  a 
discussion,  in  a  mixed  assembly;  otherwise  it  is  probable  there 
would  have  been  but  one  actuarial  body,  as  in  England. 

The  Society  has  well  served  the  purpose  of  its  founders. 
Thanks  in  great  measure  to  it,  the  Faculty  is  now  a  by  no  means 
inconsiderable  body,  and  as  many  of  the  present  day  Fellows  have 
for  years  been  members  of  the  Society,  taking  an  active  interest 
in  its  proceedings,  their  juniors  are  accustomed  to  meet  them  on 
equal  terms. 

I  therefore  see  no  reason  why  there  should  any  longer  be  two 
bodies,  and  am  glad  to  know  that  there  is  a  movement  on  foot  among 
you  to  merge  the  Society  in  the  Faculty,  and  that  your  (Committee 
of  Management  have  gone  so  far  as  to  instruct  a  sub-committee, 
appointed  to  confer  witli  a  sub-committee  of  the  Faculty,  that 
they  *  will  recommend  the  dissolution  of  this  Society,  provided  the 
Faculty  make  arrangements  to  continue  the  purposes  of  the  Society 
and  its  stated  meetings,  and,  as  far  as  reasonably  practicable,  the 
rights- of  its  members.*  Gentlemen,  such  a  step  was  foreshadowed 
years  ago,  but  it  appears  to  me  that  at  no  time  have  we  had  so 
fair  a  prospect  as  now  of  its  being  taken  up  with  success,  as  we  have 
in  the  present  President  of  the  Faculty,  and  in  my  immediate 
predecessor  in  this  Chair — who  was  the  first  to  read  a  paper  before 
the  Society,  and  has  read  many  most  valuable  papers  since — two 
of  the  most  able  supporters  and  best  friends  of  the  Society, 
gentlemen  who  have  the  interests  of  both  Faculty  and  Society  at 
heart.  I  need  hardly  add  that  if  you  approve  of  the  action  of 
your  Committee  of  Management,  I  shall  esteem  it  a  privilege  to 
assist  in  a  movement  which,  I  believe,  will  strengthen  the  Faculty, 
improve  the  status  of  the  Scottish  Actuary,  and  serve  to  make  the 
seniors  of  our  profession  better  acquainted  with  their  juniors. 


On  the  construction  of  a 
Table  of  Mortality 

BEING 

THE   INAUGURAL  ADDRESS   FOR 
SESSION    1899-1900 


BY 


JAMES   MEIKLE, 


FELLOW   OF  THE   FACULTY  OF   ACTUARIES  IN   SCOTLAND  ; 

FELLOW  OF  THE   INSTITUTE  OF   ACTUARIES,    LONDON  ; 

AND  ACTUARY,   SCOTTISH    PROVIDENT    INSTITUTION,   EDINBURGH 

HONORARY  PRESIDENT  OF  THE  SOCIETY. 


VOL.  IV. 


20 


On  the  construction  of  a  Table  of 

Mortality 

Gentlemen, — Allow  me  to  thank  you  very  cordially  for  electing 
me  to  preside  over  your  meetings  during  the  ensuing  Session. 
It  is  an  honour*  very  greatly  appreciated  by  every  one  who  has 
been  selected  to  fill  this  chair.  Indeed  I  feel  doubly  honoured, 
seeing  that  I  am  the  first  to  address  you  in  the  new  Hall  of  the 
Faculty  of  Actuaries  under  the  gaze  of  the  stony  eyes  of  our  own 
immortal  Napier.  Your  election  reminds  me  that  I  had  the 
honour  of  presiding  over  your  earliest  meetings  and  that  I  also 
had  the  pleasure  of  reading  the  earliest  papers  that  were  presented 
for  your  consideration.  These  three  papers  I  am  proud  to 
believe  have  been  diligently  perused  by  nearly  every  student  of 
Actuarial  Science,  forming  as  they  do  the  wicket  opening  into 
wider  fields,  the  earliest  lessons  of  the  course.  They  have,  as  I 
have  been  told,  been  the  guiding  rays  of  light  which  induced 
some  of  our  most  eminent  Actuarial  stars,  presently  shining  in 
our  firmament,  to  follow  in  the  pursuit  of  higher  knowledge,  and 
to  join  the  profession.  These  simple  papers  have  been  printed 
three  times,  and  are  again  out  of  print.  Gentlemen,  I  do  wish  I 
were  able  to  repeat  that  enthusiasm.  It  seems  to  me  now  to  be 
a  much  more  simple  matter  to  find  language  to  describe  some- 
thing which  one  is  striving  to  understand  for  oneself,  and  labour- 
ing to  make  clear  to  one's  own  comprehension,  than  to  write  an 
essay  upon  something  which  appears  so  plain  and  so  palpable  that 
the  wonder  is  how  any  one  could  fail  to  interpret  the  language  of 
the  symbols.  These  efforts  were  made  long  long  ago,  long  before 
the  mind  was  clouded  by  care  or  ruffled  by  the  multitude  of  many 
disquietudes,  and  at  a  time  when  the  energies  were  fresh  and  the 
heart  was  young ;  but  as  Tapper  says : — 

'  Light  as  flakes  of  falling  snow, 

Drop  the  silent-footed  hoars, 
And  the  days — they  come  and  go, 
And  the  years — we  scarcely  know 

How  their  frosts  and  fruits  and  flowers— 
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Transient  orops  of  weal  and  woe — 
Change  and  pass  and  perish  bo. 

While  we  mnse  upon  to-day, 

Lo !  the  dream  has  died  away, 
And  there  lives  what  was  to-morrow. 
With  its  present  joy  or  sorrow. 
So  on — so  on — till  years  have  sped 
By  tens  and  twenties  over  head, 
And  those  flakes  that  fell  unfelt 
Have  changed  to  snows  that  never  melt ! ' 

Gentlemen,  it  has  hitherto  been  the  custom  for  the  person 
whom  you  honour  to  fill  this  chair  to  open  the  Session  by  an 
address — touching  lightly  upon  some  of  those  points  of  our 
business  that  recent  events  have  rendered  of  pressing,  though  it 
may  be  of  only  passing,  importance.  Such  a  theme  is  not  beyond 
my  ambition,  but  it  is  entirely  out  of  the  reach  of  my  leisure  and 
of  my  opportunities.  My  pen  has  been  so  much  occupied  plodding 
to  the  circumstances,  and  to  the  affairs  of  practical  business^  that  I 
could  not  find  the  needful  lime  to  revel  amongst  these  flowery 
fields.  I  have  chosen  another  task.  I  have  thought  that  I 
would  be  carrying  out  the  objects  and  the  aims  of  this  Society  by 
dwelling  upon  some  subject  on  the  level  ground  of  our  business, 
and  treating  it  rather  in  an  elementary  and  in  an  educative 
manner,  than  attempting  to  soar  to  higher  and  more  hazardous 
themes.  The  results  of  such  lofty  ambitions  might  be  that  we 
may  become 

'  Blind  nnto  the  beautiful  in  common  things  that  strew  the  common  way.* 

One  special  subject,  however,  has  been  engaging  my  attention 
for  some  time,  and  I  have  preferred,  if  you  will  be  pleased  to 
listen  till  the  conclusion  of  my  reflections,  to  dwell  very  much  in 
detail  upon  the  processes  and  upon  the  principles  which  to  my 
mind  ought  to  be  kept  in  view  in  the  congregation  and  collection  of 
the  necessary  materials — in  the  combination  of  these  materials,  and 
in  the  concluding  development  and  completion  of  these  materials 
into  a  Table  of  Mortality.  I  feel  very  seriously  the  importance 
of  my  task,  indeed,  I  have  almost  undertaken  to  do  too  much.  A 
Table  of  Mortality  is  the  instrument  by  which  are  performed  all 
calculations  depending  upon  the  continuance  of  life — by  its  aid 
we  lift  the  dark  and  obscure  curtain  of  the  future  and  measure 
longevity — parcelling  out  with  some  confidence  the  total  number 
of  years  a  multitude  of  persons  are  likely  to  live^by  its  aid  we 
determine  the  value  of  engagements  to  pay  annuities  during  life, 
or  of  capital  sums  payable  at  the  termination  of  life,  and  of  many 
other  variations  and  combinations  of  life,  and  of  death  which  the 
ingenuity  of  man  has  devised.  In  these  circumstances  you  will 
be  able  to  estimate  the  importance  of  the  problem,  and  inasmuch 
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as  this  instrument,  if  it  be  false,  may  lead  immensely  astray^  the 
construction  of  a  Table  of  Mortality  should  receive  the  supreme 
consideration  of  our  undivided  e£forts. 

In  the  execution  of  these  aspirations  I  propose  to  divide  my 
subject  into  several  well-defined  sections,  and,  as  has  been  sug- 
gested to  me,  to  devote  more  than  one  evening  to  their  considera- 
tion. Many  points  of  considerable  importance  have  to  be  referred 
to — and  as  some  of  my  modes  of  treating  these  points  are  pro- 
bably new  to  most  of  you,  I  hope  you  will  deem  them  worthy  of 
your  attention. 

If  we  consult  the  volumes  wherein  the  experience  of  the 
seventeen  Offices  were  published  in  1839,  or  wherein  the  more 
matured  results  of  the  twenty  Offices  of  the  H^  Table  in  1868 
were  detailed,  we  feel  that  many  links  of  much  desired  informa- 
tion are  amissing.  Upon  these  missing  links  I  propose  to  dwell 
with  correspondingly  increased  attention,  or  rather  I  shall  so 
bestow  my  remarks  upon  the  several  sections  and  sub-sections  of 
the  compilation  of  a  Table  of  Mortality  as  to  give  increased  pro- 
minence to  those  details  that  have,  with  such  apparent  facility, 
been  passed  over  in  the  two  published  tables  based  upon  the 
experience  of  assured  lives. 

The  first  section  of  my  subject  is  the  processes  to  be  employed 
in  the  collection  of  the  facts  preparatory  to  the  ascertainment  of 
the  rate  of  mortality.  The  rate  of  mortality,  at  any  age,  is  the 
ratio  of  the  number  of  that  age  dying  in  one  year,  to  the  total 
number  who  enter  upon  that  year  of  age  and  remain  exposed  to 
mortality  during  that  year.  Unquestionably  the  best  method  of 
collecting  the  material  is  to  write  the  facts  of  each  life,  or  of  each 
policy  on  a  card — not  on  loose  cards,  which  have  opportunities  of 
becoming  scattered — some  here,  some  there — some  in  this  desk, 
and  some  in  that  drawer — some  complete  and  others  incomplete 
— ^but  written  on  sheets  of  thick  paper,  each  sheet  containing 
say  16  cards,  and  bound  in  volumes,  say,  of  160  leaves,  so  that 
each  volume  would  contain  the  facts  of  2560  policies.  The 
printing  is  so  arranged  that  the  part  of  one  sheet  occupied  by 
the  print,  *  registers  *  identically  with  the  same  part  of  all  the 
other  sheets.  'Registering,'  as  understood  by  printers,  is  the 
placing  of  each  sheet  of  paper  in  exactly  the  same  spot  of  the 
printing  press,  so  that  each  impression  registers  or  coincides  with 
all  the  others.  Thus  a  sheet  is  said  to  be  correctly  registered 
when  the  number  of  each  page  falls  exactly  on  the  number  of  the 
page  on  the  other  side  of  the  sheet.  A  very  slight  attention 
attains  this  result.  Previous  to  being  bound  each  sheet  has  been 
passed  through  a  numbering  machine  which  mechanically  prints 
numbers  in  arithmetical  order  on  the  top  line  of  the  card  corre- 
sponding to  the  numbers  of  the  Policies  in  the  office  records. 
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ink.  When,  however,  the  assured  was  alive  at  the  close  of  the 
observations,  the  date  of  exit  was  left  blank  and  the  age  at  exit 
was  written  in  pencil,  in  order  that  the  same  card  may  he  again 
used  on  a  subseqaeiit  examination  of  the  experience.  Theee  ages 
at  exit  are  readily  obtained  from  a  table '  showing  the  ages  for 
all  dates  of  birth. 

The  other  two  modes  of  exit  are  either  by  lapse  or  surrender, 
or  by  Death.  In  the  former  case  the  letter  W  (withdrawal)  was 
inserted  in  the  line  of  mode  of  exit.  In  the  latter  case  the  letter 
D  was  inserted.     The  ages  were  thus  either — 


48-9 


■'  4b -9 


'48^ 
D 


-  for  the  died. 


If  all  the  lives,  whose  mortality  experience  was  being  examined, 
possessed  the  same  character  of  risk,  the  entries  would  all  be  made 
in  one  colour  of  ink,  say  black  ink — but  if  there  were  other  riska 
of  various  characters — Temporary  Assurances,  Endowment  Assur- 
ances, etc. — risks  charged  at  a  higher  premium  for  some  supposed 
defect  from  the  standard  of  healthy  lives,  or  for  residence  in  a 
climate  not  covered  by  the  ordinary  premiums  charged  for  healthy 
lives  in  this  country,  the  healthy  home  risks  only  would  be  written 
in  black  ink  and  all  other  risks  written  in  red  ink.  The  volume 
of  2560  Policies  being  now  complete,  the  facts  compared,  the 
durations  and  ages  inserted,  it  is  sent  to  the  bookbinder  for  the 
purpose  of  being  guillotined  into  separate  cards.  This  machine  is 
very  powerful  and  performs  the  operation  in  a  few  minutes.  The 
effect  of '  registering '  the  printing  is  now  seen  in  the  exactness  of 
the  separate  cards.  The  knife  of  the  guillotine  has  passed  exactly 
through  the  division  of  the  cards,  and  they  possess  a  sharply  cut 
edge  which  greatly  assists  correctness  in  the  reckoning  of  their 


'  Extract  from  Table  of  Ages  a 

t  Ej^t  of  the  Living. 

Tetror 
BlrUi. 

MonUiot  Birth. 

1 

3 

3 

4 

6 

e      T 

8 

10 

11       13 

IB56 
I8Se 

1857 
1858 
1859 

\m.\ 

4311 
42  1] 
4111 
4011 
39-11 
38-11 

4310 
4210 
41  10 
40-10 
39-10 
38-10 

43-9 
42  9 
41-9 
40-9 
39  9 
38-9 

43-8 

428 
418* 

43-7 

436,43-5 

:::  1  ::: 

434 

433 

432 

43-1  43  0 
...     420 
...    410 
...    40 
...    39 
...    38 

*  Thai  ■  p«r»D  born  In  April  tSD7  wonld  ba  enUrtd  (in  pencil)  u  of  iga  4I-t>t 
Deccmbtr  ISM. 
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numbers,  and  altogether  the  whole  of  the  work  up  to  this  point  ii 
all  that  could  be  desired,  and  is  much  superior  to  that  resulting 
from  the  adoption  of  loose  cards.  We  now  possess  2560  cards 
from  each  volume,  complete  and  ready  for  manipulating  their 
facts — changing  them  from  a  general  chaos  into  something  of  law 
and  order  for  the  purpose  of  ascertaining  the  rate  of  mortality  at 
each  of  the  ages  of  life.  These  cards  are  then  to  be  separated  into 
those  of  healthy  home  risks,  and  into  other  classes.  The  next 
step  is  to  classify  the  names  in  order  to  gather  the  facts  of  Policies 
that  referred  to  the  same  life,  and  to  incorporate  these  cards  as  the 
facts  of  one  entry  if  the  risks  have  been  continuous.  If  continuous, 
the  cards  of  the  continuous  risks  were  put  into  envelopes  q>ecially 
constructed,  of  which  I  show  specimens,  and  the  facts  of  the 
continuous  risk  were  written  on  the  envelope  thus — 

32;5    32;^      32;5 

48-9     48-9  ^^  48^ 
L  W  D 

We  now  possess  the  cards  of  the  experience  ready  for  tabulation 
and  it  will  now  be  our  efforts  to  arrange  them  so  as  to  ascertain 
the  numbers  who  are  of  the  same  age.  This  tabulation  falls 
naturally  to  be  divided  into  three  sections — 

One  section  for  the  Living, 
Another        „        „        Withdrawls, 
And  a  third        „        „        Died, 

and  each  of  these  into  two  sub-sections — their  ages  at  entry  and 
their  ages  at  exit. 

You  will  have  observed  that  the  ages  recorded  on  the  cards 
were  expressed  in  the  form  of  a  fraction,  thus — 

Age  at  entry  =  37*5 
Age  at  exit  ^^43*8 
Duration       =  6*^  years. 

That  is  to  say,  there  were  seven  months  remaining  of  the  37-38th 
year  of  life  exposed  to  mortality,  thereafter  the  life  was  at  risk 
for  five  complete  years,  from  38  to  43,  and  there  were  eight 
months  of  the  year  of  life  43-44  exposed,  in  all  six  years  and 
three  months  as  in  the  last  column  of  the  accompanying  chart. 
When  these  facts  are  tabulated  according  to  my  process  of  tabu- 
lation they  appear  as  follows,  and  first  let  the  tabulation  have 
reference  to  a  single  life,  thus — 
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Year 
oflife. 

Enthants. 

/ 

EXITANTa. 

Difference 

being  years  of 

life  exposed 

to  mortality. 

Number. 

Ne 
Vak 

t      ProKreMive 
le.     summation. 

Number. 

Net 
Value. 

Progressive 
summation. 

37-38 

1-   -5 

•7 

•7 

•7 

38-39 

•6 

•       1" 

39-40 

40-41 

41-42 

42-43 

43-44 

1-  -« 

•4 

•4 

•8 

44-45 

■8 

•8 

1- 

•    •    • 

•     •     • 

1- 

•  •  • 

1- 

•    •   • 

Sums 

1 

1- 

8-7 

1- 

2-4 

6-3 

It  will  be  seen  that  the  total  number  of  years  of  life  exposed  to 
mortality  (6'-^)  is  equal  to  the  difference  between  the  separate 
progressive  summations  of  the  Entrants  and  of  the  Exitants 
(8-7 -2-4= 6-3). 

If  there  were  six  cards,  thus : 


37-5       38-6       39-7 
43-8       43-8       43-8 

Durations=  6-3         5*2        4-1 


40-8 
43-8 


41-9       4210 
43-8       43-  8 


Ml 


10=21-3 


the  first  step  in  the  tabulation  would  have  reference  to  the  Entrants 
and  to  their  ages  at  entry,  thus  : 


Age. 

Number. 

37-38 

1 .—  » 

38-39 

1  •"*   * 

39-40 

1 .-    T 

40-41 

1 .-   • 

41-42 

1 .-   » 

42-43 

i .- 10 

43-44 

•  •  • 

These  are  all  the  entries  obtained  from  the  cards,  but  bearing  in 
mind  that  the  first  life  entered  upon  the  risk  at  age  37*^,  there 
accordingly  remained  only  seven  months  of  that  year  of  life  (37-38) 
exposed  to  risk,  and  inasmuch  as  the  risk  was  continued  into 
subsequent  years  there  were  five  months  of  the  following  year  of 
life  (38-39)  entered  upon,  together  making  up  a  whole  year  of 
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life  at  that  age,  and  so  on  for  other  years.  Similarly  with  the 
life  entering  at  age  38 'i^,  there  were  six  months  exposed  in  the 
year  of  life  38-39  and  other  six  months  in  the  year  of  life  39-40, 
which  together  make  up  a  whole  year  of  life,  and  so  on.  The 
tabalation  of  the  numbers  entering  thus  becomes : 


Age. 

Nnmber. 

Net 

Number. 

37-38 

38-39 

1 .»-  « 

39-40 

1  .«  -T 

40-41 

1  ,7— » 

41-42 

1  •*—• 

42-43 

1  .»_10 

43-44 

10 

•10 

Sums — 

6- 

6- 

Progreaaive 
Summation. 


1 

1-6 
2-5 
3-4 
4-3 
5-2 
6- 

23-3 


It  does  not  matter  how  long  the  progressive  sum  for  the 
entrants  is  continued,  provided  a  like  progressive  summation  for 
the  exitants  is  similarly  continued.  Accordingly  up  to  the  close 
of  the  observations  these  six  lives  passed  through  23'-j^  years. 
When  now  we  perform  the  same  calculation  for  the  six  who  all 
leave  the  observations  at  age  43^,  thus : 


1 

Age. 

Number. 

Net 
Number. 

ProgressiTe 
Summation. 

37-38 
38-39 
39-40 
40-41 
41-42 
42-43 
43-44 
44-45 

6-4. 

+  48 

2- 
4- 

2- 
6- 

6- 

6- 

6- 

The  net  number  of  years  of  life  will  be  the  di£ference  between  the 
two  progressive  summations : 
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Age. 

Proorkssite  Sums. 

DirrBRKNCK. 

For  the 
Entrants. 

For  the 
ExiUnts. 

Tears  of  Life 
exposed  to 
MorUlity. 

•7 

37-38 

•7 

38-39 

1-6 

1-6 

39-40 

2-5 

2-5 

40-41 

3-4 

3-4 

41-42 

4-3 

4-3 

42-43 

5-2 

5-2 

43-44 

6- 

2-- 

4- 

44-45 

6- 

6- 

•  •  • 

Sums — 

6- 

6-- 

•  •  • 

35-3 

-14- 

=  21-3 

=  Net  number 
exposed,    as 
previously 
shown. 

If  there  be  a  promiscuous  lot  of  cards  of  various  ages  at  entry, 
it  is  sometimes  convenient  to  arrange  the  facts  in  the  following 
manner  and  to  sum  up  the  months  while  the  cards  at  each  age 
are  passed  through  the  fingers : 


Age. 
14 

Number  of 
Lives. 

Sum  of 
Months  in 
excess  of  In- 
tegral Age. 

-     21 

2 

15 

4 

-     10 

16 

11 

-     74 

17 

13 

-     72 

18 

21 

-   135 

19 

45 

263 

20 

69 

-   423 

21 

132 

-   796 

22 

162 

-1035 

23 

189 

-1176 

24 

233 

-1360 

etc. 

etc. 

and  completing  the  calculation  of  the  net  number  of  years  and 
months  entering  upon  and  passing  through  each  year  of  life,  thus : 
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TwofUr*. 

NDmbaraf 

SamofHoDtli* 
Inacauof 
iBtCBHl  Jg.. 

-       31 

Net  Nniobn 

14-lS 

3 

=        -3 

15-16 

4 

21-        10 

=     411 

16-17 

11 

10-     74 

=      6-8 

17-18 

13 

74-     72 

=    13-2 

18.19 

21 

72-    135 

=   159 

19-20 

45 

135-   263 

=  34-4 

20-21 

69 

263-  423 

=  56-8 

31-23 

133 

423-    796 

=  10011 

22-23 

162 

796-1035 

=  1421 

23-24 

189 

103.5-1176 

=  177-3 

24-25 

233 

1176-1360 

=  217-8 

etc. 

etc. 

It  will  generally  be  found  convenient  to  arrange  the  tabulation  in 
a  more  general  form,  considerably  diminishing  the  labonr  and  re- 
dqcing  the  lisle  of  error.     The  Rrst  part  is  extracted  from  the  carda 

TABULATION  OF  THE  CARDS  AS  FOB  THE  AGES   ON 
ENTERING  UPON  THE  RISK. 

Priliminary  Tabulation  of  thk  Number  entsring  the 
Risk  at  each  Month  op  Age. 


A*.. 

a 

I 

2 

3 

4 

5 

e 

? 

8 

9 

ID 

11 

ToUI. 

14 

I 

1 

2 

15 

2 

1 

... 

1 

4 

16 

3 

... 

... 

I 

... 

1 

1 

1 

4 

11 

17 

3 

1 

I 

2 

3 

1 

... 

3 

I 

I 

13 

IS 

1 

1 

3 

4 

S 

1 

3 

1 

3 

3 

21 

19 

S 

2 

1 

Z 

2 

I 

4 

2 

S 

6 

A 

45 

20 

IS 

3 

fi 

2 

S 

S 

6 

B 

4 

12 

69       1 

21 

24 

10 

e 

« 

4 

G 

11 

8 

4 

15 

31 

1.12 

22 

n 

4 

3 

1« 

10 

9 

10 

17 

12 

IS 

34 

162 

23 

27 

8 

B 

14 

14 

10 

14 

10 

U 

34 

S7 

189 

24 
etc 

M 

10 

8 

6 

etc 

6 

19 

19 

la 

IB 
etc. 

IS 

M 

44 

233    • 
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The  Bubseqaent  cftlcnUtioo  of  the  number  of  months  when  these 
lives  entered  upon  the  risk  at  ages,  in  excess  of  the  integral  ages 
on  the  margin  of  the  above,  follows  as  a  matter  of  course,  and 
is  of  the  simplest  description.  If  the  above  be  tabalated  on 
alternate  lines  the  total  number  of  months  ma}r  be  entered  upon 
the  intermediate  line  and  written  in  red  ink,  as  shown  here  in 
darker  type.     Thus : — 

Complete  Calcuiation  of  thk  Number  op  Months  the  Livbs 
entibed  in  excess  of  their  integral  age. 


1 

" 

<  Tola)  \ 

ToWl  .month. 

Ag. 

C 

I 

3 

3 

♦ 

i 

ti 

1 

% 

9 

10 

II 

".''nt^''|»H"fl 

lug. 

nUgnl 

«e. 

u 

.,. 

... 

1 
10 

I 

2 

31 

Ih 

2 

2 

... 

... 

... 

1 
8 

... 

... 

4 

10 

10 

3 

... 

1 
4 

... 

1 
7 

... 

I 

9 

li 

4 
44 

■' 

74 

\1 

3 

1 

... 

1 
3 

2 
10 

2 
12 

1 
7 

2 
1$ 

10 

1 
II 

13 

73 

IS 

1 

1 

... 

3 

... 

4 

2 

1 

3 

1 

2 

3 

21 

» 

9 

:M 

ta 

7 

34 

9 

» 

33 

'35 

19 

0 

2 

1 

2 

!! 

I 

6 

4 

2 

5 

e 

5 

4.'i 

3 

2 

6 

S 

S 

3(i 

28 

16 

45 

60 

S5 

263 

20 

12 

3 

0 

2 

5 

6 

5 

6 

0 

4 

12 

03 

3 

IS 

8 

35 

3fi 

3S 

48 

8t 

40 

132 

423 

21 

24 

10 

6 

6 

4 

6 

- 

11 

S 

4 

1.5 

31 

132 

10 

12 

18 

16 

30    4= 

77 

64 

3fi 

^50 

341 

796 

22 

23 

4 

3 

IB 

10 

0  i    9 

JO 

17 

12 

15 

34 

162 

4 

6 

48 

40 

45 

54 

70 

136  108 

'50  374 

1035 

23 

27 

8 

« 

14 

14 

If 

u 

14 

HJ 

II 

24 

.1" 

189  1            1 

3 

12 

42 

56 

SO 

84 

98 

So 

99 

240 

407 

ii7« 

34 

m 

10 

« 

6 

S 

19 

18 

16 

18 

15 

yo 

44 

233 

Sum. 

» 

16 

18 

3a 

9S 

114 

112 

144 

135 

200 

484 

1360 

153 

36 

2S 

£3 

41 

SA 

66 

63 

66 

60 

89 

172 

=  881 

35 

SO 

IS9 

164 

*j«. 

44' 

520 

540 

890 

1893 

~^ 

5365 
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By  the  aid  of  a  table  ^  the  equivalent  years  and  months  for 
any  number  of  months  are  readily  obtained. 

Having  now  obtained  the  exact  number  entering  the  risk  of 
mortality  in  each  year  of  age,  the  total  number  passing  through 
each  higher  year  of  age  is  found  by  a  progressive  summation  down 
the  column,  and  having  pursued  the  same  process  for  the  number 
exiting  from  the  risk,  the  difference  between  the  sums  at  each  age 
in  these  progressive  summations  will  give  the  net  numbers  exposed 
to  mortality  in  each  year  of  life,  as  in  the  following  example  of 
the  number  exposed  to  mortality  from  among  those  who  are  alive 
at  the  close  of  the  observations  : — 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


Entrants. 


iKTr..*,KA..       Entrants 
Number  ^  ^..nocated 

EntranU.l^«^;J^«« 
I    at  entry. 


EXITANTS. 


Progressive 

Number 

sum  of  these        of 

Entrants. 

ExitantB. 

at  exit. 


2 

4 

11 

13 

21 

45 

69 

132 

162 

189 

233 

266 

276 

286 


•3 
4-11 
5-8 
13-2 
15-9 
34-4 
55-8 
10011 
1421 
177-3 
217-8 
267-11 
262-7 
291-9 


'3 
5-2 
lO'lO 

39-9 

74-1 

129-9 

230-8 

372-9 

650- 

767-8 

1025-7 

1288-2 

1579-11 


Tears  of 
Ufe  ex- 
posed to 
Mortality. 


•3 

5-2 

lO'IO 

24-  • 

39*9 

741 
129-0 

230-8 

3729 

550- 

767-8 

10257 

1288-2 

1579-" 


^  Table  of  the  Equivalent  Yeabs  and  Months  fob  ant  Numbeb  of 

Months. 


Months 

100 

20 

0 
9 

300 

400 

33-5 

600 

etc. 

1 

8-  5 

16' 

25-1 

41-9 

2 

8-  6 

16' 

10 

25-2 

etc. 

3 

8-  7 

16 

11 

etc. 

' 

4 

8-  8 

17 

5 

8-  9 

17 

1 

6 

8-10 

17 

2* 

. 

7 

811 

17 

3 

1 

8 

9- 

17 

•  4 

9 

9-  1 

17 

'  6 

10 

9-  2 

17-  6 

etc. 

etc. 

etc. 

100— 

16*  8 

26- 

33-4 

41-8 

*  Thus  206  months  are  equivalent  to  17  years  and  two  months. 
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EmRmw. 

ElITtHTa. 

28 

or 

Bntnnti. 
304 

EntnnU 

•Dm  or  Dim 
Eotrtnll. 

Minbc 

'"^mf" 

ProgRMlr 
■oniartfaa 

299-6 

isn-B 

1879-5 
ai9i-7 

29 

312 

313-2 

ei9g-7 

.10 

306 

2»9-6 

S49fl 

31 

264 

292-7 

mi-s 

33 

216 

234-2 

.1018-lU 

33 

188 

202- 

sseo-io 

3230-10 

34 

201 

187-4 

3^8-S 

g?. 

35 

175 

1B6-0 

3GQ3-U 

36 

125 

161-6 

S766-5 

3755 '5 

37 

132 

113-10 

3869S 

38^3 

38 

119 

131  ■» 

4001- 

4001- 

39 

BO 

104-2 

410S-S 

4105-2 

40 

87 

90-9 

4195-11 

4195-" 

41 

68 

73-1 

4i69- 

4369- 

42 

46 

5411 

4313-11 

"a 

1-S 

1-3 

4323 -8 

43 

42 

43-6 

4367-6 

4 

4-5 

5-S 

4361-9 

44 

42 

45- 

Uli-S 

3 

2-7 

S-3 

4404-3 

4fi 

20 

24-9 

4437-t 

6 

4-6 

lS-9 

S3:' 

46 

21 

21-3 

U58-5 

9-8 

SS-5 

47 

19 

21-3 

4479-8 

43 

34-3 

46 -8 

4433' 

48 

16 

1611 

4496-7 

42 

48-5 

95-1 

4401-0 

49 

12 

14-1 

4S1Q-8 

56 

45-9 

140-10 

«69-w 

50 

13 

11  10 

4sesv 

73 

65'4 

S06-S 

4316-4 

SI 

7 

8- 

4SS0-6 

m 

H31 

f.«-J 

4^41 '3 

m 

5 

6-3 

4636-9 

1J4 

114-3 

40S-C 

41333 

63 

6 

6  9 

4542-6 

136 

119- 

5i2-e 

4030- 

54 

6 

5-4 

t5i7-10 

139 

UI-3 

S63-9 

3884-r 

SS 

2 

3- 

4BBO-10 

163 

154- 

S17-9 

3733' 

56 

2 

2-10 

4663-8 

ISO 

178'4 

996-1 

Wk7 

57 

13 

456*-n 

IBr, 

19010 

11S6-U 

58 

-1 

4555- 

1S5 

190-2 

1S771 

3177-II 

59 

4655- 

179 

17-1 -2 

1551-3 

^1 

60 

4555- 

173 

175  3 

I7SG-6 

61 
62 

;;; 

z 

186 

lei 

183-10 
176-6 

1910-4 

^l 

63 

ISO 

178-11 

S?6.i-9 

^-3 

64 

IflT 

lfi9-7 

3435-4 

31198 

65 

4556- 

IM 

I!I1'9 

SCS7-1 

1937-1  r 

66 

173 

17.V11 

?S03- 

1753- 

67 

!86 

177  0 

taS'f? 

1574-3 

68 

153 

164-7 

sifs-t 

;s:f 

69 

157 

18i-7 

3306-11 

70 

4556- 

150 

135-6 

3463-4 

1092-8 

71 

117 

134-7      1 

3596- J I 

S:i. 

72 

121 

11! -3      ! 

370S-S 

73 

107 

121-        , 

sssa-s 

735-10 

74 

97 

iOO-7 

S939-9 

12:? 

75 

4555- 

98 

97-2 

4036-11 

76 

87 

82-11    1 

4109-10 

«s« 

77 

73 

89  3      1 

ii99-I         355" 

78 

... 

66 

61-        1 

4S60-1         a94-ii 
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Entrants. 

EXITANTS. 

79 

Number 

of 
Entrants. 

... 

Entrants 
re-allocated 
to  exact  ages 

at  entry. 

Progressive 

sum  of  these 

Entrants. 

Number 

of 
Exitants. 

Exitants 
re-allocated 
to  exact ages 

at  exit 

6011 

Progressive 

sum  of  these 

Exitants. 

Tears  of 

life  ex< 

posed  to 

MorUlity. 

... 

•  •• 

58 

4S21' 

234* 

80 

... 

4555' 

46 

54  1 

4S75'1 

17911 

81 

•  •  • 

•  •• 

37 

38-5 

4413-6 

141-6 

82 

•  •  • 

25 

33- 

4440-6 

108 -6 

83 

•  •• 

22 

23-7 

4470-1 

84*11 
66-3 

84 

•  •  • 

•  •  • 

21 

18-8 

4488-9 

00   1 

4555' 

14 

191 

4507-10 

47*2 

86 

•  •• 

15 

14-6 

4522 '4 

328 

87 

»•  • 

7 

11-8 

4534' 

21* 

88 

•  •  • 

9 

6-3 

4540'S 

14-9 

89 

•  •  • 

1 

5-4 

4545-7 

9*5 

90 

4555' 

4 

3- 

4548  7 

6-5 

91 

•  •  • 

2 

2-6 

4551-1 

3." 

92 

•  •  a                                                     •  . 

«  •  • 

2 

1-6 

4552 '7 

25 

93 

•  .  •                                                      •   • 

•  •  • 

•  •  • 

1-5 

4554- 

I* 

94 

•  •  •                                                      .  • 

•  •  • 

•  *  • 

•  •  • 

4554' 

I* 

95 

...                       1 

4555' 

•  •  • 

•  •• 

4554' 

I* 

96 

.. 

4555' 

1 

•2 

4554 '2 

•10 

97 

4555' 

■  •  • 

•10 

4555' 

•  •  • 

Exactly  the  same  process  would  be  performed  with  the  cards  of 
those  who  have  withdrawn  from  the  risk  during  the  coarse  of  the 
observations  which  need  not  be  repeated. 

The  cards  of  the  Died  would  be  treated  differently  in  the  year 
of  death.  Since  we  are  determining  the  rate  of  mortality  per 
annum,  the  Died  would  be  assumed  to  be  on  the  risk  up  to  the 
end  of  the  year  of  age  in  which  they  died.  That  is,  they  would 
be  taken  off  the  risk  then,  being  careful,  however,  to  remember 
that  they  would  be  on  the  risk  during  that  year.  An  extract 
from  the  calculations  for  the  same  lives  will  illustrate  the  point. 


Entrants 

Progressive 

sum  of  these 

Entrants. 

-6 

Progressive 

Tears  of 

Age. 

Number  of 
Entrants. 

reallocated  to 
exact  ages  at 

Number 
dying. 

sum  of 
number  of 

life  exxKwed 
to 

entry. 

•  •  • 

deaths. 

Mortality. 

14 

4 

•6 

•  •  • 

•6 

15 

4 

4-4 

4-10 

•  •  • 

■  ■  • 

4  ID 

16 

5 

4-2 

9- 

•  •  • 

•  •  • 

9* 

17 

6 

6-7 

15-7 

•  •  • 

«•• 

157 

18 

10 

8-4 

23-11 

1- 

1 

22'11 

19 

26 

1311 

37-10 

•  •  • 

1 

3610 

20 

36 

34-9 

72-7 

1- 

707 

21 

73 

56- 

128-7 

•  •  • 

0 

1267 

22 

208-6 

4- 

6 

202*6 

23 

321-5 

6- 

12 

309  s 

24 

484  -10 

3- 

15 

46910 

25 

688-7 

14- 

29 

6597 
etc. 
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And  DOW  finally  I  prodnce  the  total  number  exposed  to  Morti 
from  the  three  Sections — the  Living — the  Witbdrawn — and 
Died. 


YsARS  OF  Life  Exposed  to  Mortality. 


A(«. 

Linng' 

Withilnwn 

From  the 

Tot»L 

Id- 
1 

9 

•8 

■8 

10 

1- 

I" 

11 

V 

I- 

12 

1- 

I" 

13 

S-4 

2-4 

14 

■6 

3-5 

"-6 

4"2 

15 

5-2 

4-4 

4-10 

144 

16 

10-10 

10  9 

9- 

307 

17 

u- 

17-1 

15-7 

S68 

1« 

39-9 

31-10 

33-11 

946 

19 

7i-l 

00-3 

36-10 

171-2 

20 

lSO-9 

96-8 

70-7 

297- 

21 

2:iO-8 

155-8 

126-7 

512' II 
813-4 

22 

S72-9 

-238-1 

302-6 

23 

550- 

335-1 

309-5 

II946 

24 

767-8 

436-9 

469-10 

16743 

'  li 

25 

1025-7 

560-11 

659-7 

2246-1 

I. 

26 

1388-2 

660-8 

882-8 

2831-6 

U 

27 

1579-11 

7711 

im-9 

34759 

3: 

28 

1879-5 

S75-3 

1388-7 

41433 

3< 

29 

3192-7 

964- 

1693-5 

4850- 

SI 

30 

3492-1 

1044-10 

3019-1 

5556- 

-4- 

31 

3784-8 

1139-10 

3286-7 

6201 -I 

4f 

32 

3018-10 

1176-5 

S583-7 

677810 

4' 

33 

S2S0-10 

1311-5 

2860-9 

7293- 

Si 

34 

3408-3 

1240-6 

3129-9 

5: 

35 

3603-11 

128411 

3403-1 

8291-11 

71 

36 

3755-5 

1282- 

3645-5 

8682-10 

6^ 

37 

3869-3 

1278-5 

3893-9 

9041-5 

Si 

38 

4001- 

1367-7 

4079- 

93477 

n 

39 

4J05-2 

izu-o 

4^76-6 

9fe6-k 

7i 

40 

4105-n 

1215-7 

US9-4 

9900-10 

8t 

41 

4^69- 

1170-8 

4633-3 

10062-11 

9t 

42 

4323-S 

1146-11 

47533 

10223-3 

9; 

43 

4361-9 

1097-4 

4853-6 

103127 

9i 

44 

U04-S 

1040-7 

4935-6 

103803 

lU 

45 

4434-5 

969-8 

P97-10 

10391-11 

111 
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ut. 

Ftomtbc 
Urtng. 

Fromtlie 

Fninthe 

ToUl. 

DMtbi. 

46 

use- 

918-6 

50301 

103847 

10s 

47 

uss- 

861-11 

5040-5 

103354 
I0232-8 

m 

48 

UOl-6 

800-1 

5031-1 

m 

49 

4S69-10 

740-8 

5001-2 

I0I1I-8 

111 

50 

idl6-4 

688-11 

4974-9 

9980- 

m 

61 

iS41S 

624-3 

4889-5 

975411 

162 

52 

il33S 

566-7 

4787-1 

.     948611 

158 

53 

40S0- 

512-2 

467S-2 

9210-4 

147 

54 

3SS4-1 

455-10 

4587-3 

89272 

158 

55 

373S1 

405-11 

4479-8 

86188 

170 

56 

3557-7 

359-1 

4339-9 

82565 

166 

57 

33GS- 

326-8 

4312-7 

79073 

J52 

58 

3177-11 

289-10 

4097-7 

7565-4 

165 

59 

3003-9 

261-6 

3960-1 

7225-3 

177 

60 

usts-e 

232-9 

3800-7 

6861-10 

SOS 

61 

26U-8 

206-7 

3612-3 

6463-5 

191 

62 

US8-2 

1901 

3438-6 

60969 

189 

63 

S1B89-3 

167-1 

3257-3 

5713-7 

S04 

64 

S1198 

141-10 

3061- 

5322-6 

197 

65 

19-27-11 

124-10 

2874-1 

4926-10 

197 

66 

175S 

106-6 

2684- 

45426 

183 

67 

1574-3 

87-10 

2505-8 

41679 

177 

68 

1409-8 

75 

2331-8 

3816-4 

196 

69 

1^43-1 

61-4 

2140-1 

3450-6 

172 

70 

1092-8 

53- 

1972-6 

3118-2 

19S 

71 

958-1 

U-3 

1781-2 

2783-6 

18& 

72 

846-10 

361 

1601-11 

2484-10 

190 

73 

725-10 

33-5 

1314-9 

2074- 

167 

74 

625-3 

29-2 

1250- 

19045 

168 

75 

5231 

23-8 

1082- 

1633-9 

J69 

76 

ll5-i 

217 

913. 

13799 

136 

77 

355-11 

17-5 

777- 

11504 

132 

78 

394-11 

131 

645- 

953 

102 

79 

234- 

10-J 

543-8 

787-10 

110 

80 

179-11 

9-7 

434- 

6236 

92 

81 

141-6 

9- 

342- 

492-6 

78 

82 

108-6 

8- 

264- 

3806 

40 

83 

84-11 

6-9 

218- 

3098 

53 

84 

66-3 

5- 

165- 

236-3 

36 

85 

47-2 

3-1 

129- 

1793 

37 

66 

32-8 

2-8 

92- 

127-4 

27 

87 

21- 

1-3 

(»• 

87-3 

18 
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Years  of  Life  Exposed  to  Mortauty — caniinued. 


Age. 


88 
89 
90 
91 
92 
93 
94 
95 
96 
97 


From  the 
Living. 

Prom  the 
Withdrawn. 

11 

From  the 
Died. 

47' 

Total. 

Deatbt. 

14-9 

628 

17 

9-6 

SO' 

39"5 

10 

6-5 

20 

26s 

8 

Sll 

12- 

iS'ii 

4 

2*5 

8- 

10*5 

3 

V 

5- 

6 

0 

V 

S' 

4* 

0 

V 

P 

2- 

•  ■  • 

'10 

1' 

I  10 

•  •  • 

•  •  • 

» 

1' 
176,S80'3 

I- 

1 

1 

162,575' 

SS,568'8 

362,51811 

1 

7S22 

The  foregoing  metliod  of  ascert&itiing  the  years  of  life  exposed 
to  Mortality  is  strictly  correct,  and,  when  properly  gone  about,  is 
not  attended  with  any  greater  trouble  than  the  methods  where 
integral  years  only  are  adopted.  One  of  these  methods  is  to 
assume  that  the  life  entered  at  his  nearest  birthday  and  thereafter 
to  follow  the  exposure  through  policy  years.  This  method  assumes 
policy  years  to  be  all  integral  years,  which  they  certainly  are  not 
Many  policy  years  are  in  half-years  or  in  quarter-years.  Many 
of  those  that  are  yearly  are  withdrawn  from  risk  at  intermediate 
periods  of  the  year.  It  occurred  to  me  to  test  whether  this 
method  tends  to  gravitate  towards  one  side.  If  all  the  lives 
entered  at  intervals  under  six  months  of  their  ages  at  entry  and 
they  were  assumed  to  have  entered  at  their  nearest  integral  age, 
the  integral  ages  at  entry  would  all  be  i^n^^^rstated.  If  all  the 
lives  entered  at  intervals  over  the  six  months  of  their  ages  at 
entry,  and  were  taken  to  have  entered  at  their  next  nearest  birth- 
day, the  ages  would  all  be  (W^stated.  And  if  those  who  entered 
under  aj+i^  were  taken  as  of  age  a*^  and  those  who  entered  over 
^+T^  ^®^®  taken  as  of  a;+I,  and  if  all  who  entered  at  exactly 
a;+iir  ^^^^  taken,  one  half  at  age  x,  and  the  other  half  at  age 
x+ 1)  probably  a  sufficient  adjustment  may  have  been  made.  From 
the  jotting  made  with  the  materials  in  my  possession,  I  formed  the 
opinion  that  the  above  method  of  integral  years  slightly  overstates 
the  rate  of  mortality.  This  method  has  also  been  officially  pro- 
nounced unsuitable  for  the  experience  of  Endowment  Assurances, 
which  alone  is  a  sufficient  condemnation  of  the  method.  When 
applied  to  Sickness  experience  themethod  is  exceedingly  interesting. 

Before  referring  to  the  methods  followed  in  producing  the  Seven- 
teen Offices  and  the  H^  tables,  allow  me  to  show  yon  a  method 
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of  tabulation,  when  integral  ages  are  employed,  of  exhibiting  the 
years  of  life  exposed  to  mortality  of  the  three  classes  separately, 
the  Living,  the  Discontinued,  and  the  Died,  which  fras  followed 
in  the  development  of  the  experience  of  the  Scotch  Offices  in  1863. 
I  simply  ran  up  "  broad  sheet "  tables  of  the  entrants  and  the 
exits  of  each  class.     Thus : 

T.  Thb  EXISTlNfi. 


Tot»l 

*.T 

Entrj. 

1     a 

*          ' 

4 

' 

s 

B      10     11  etc. 

1 

. '  3 

3  '  1 

3 

S 

I 

...     2   etc. 

28 

'    1      1 

1 

2 

3      1 

16 

.     1   .... 

if 

1 

9 

4 

■'  - 

-     2  ,  3 

1 

3    ...        1 

12 

2,       11 

1 

1 

1 

1      ...         1 

16 

-   7   — 

7 

^ 

.1 

'>■ 

2      1 

24 

8 

\ 

3      1 

35 

9 

— 

7 

1      3    etc. 

37 

10 

1 

1 

_a_ 

—  12   etc. 

46 

' 

II 

Thb  Discontinued. 

Total 

AgM.tKrit.; 

Ho.  or 

Age 

En'iy. 

^^: 

1 

1 
2 

I 

t       B       B 

2  |... !.., 

7 
2 

« 

2 

- 

etc. 

1 

2 

-11' 

1 

3 

111 

4    i  ^  '.. 

i 

4 

2 

i 

5 

T 

—  .1   i 

'i' 

6 

-^ 

6    —  ... 

•J 

3 

7 

^~  1    — 

3 

i' 

g 

•^  3 

. 

2 

2 

9 
10 

fi 

2 

^— 

12 

etc 

4S 

i 

^— 

iT 

1 

6 

etc 
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HI.  The  Dikd. 


Eatnuit* 
Died. 


T       S       «       10  |«tc.  '■ 


It  will  be  observed  tliat  bjr  this  process  only  one  numbering  or 
counting  of  the  cards  is  required — viz.  those  who  exit.  The 
whole  of  the  entrants  at  each  age  in  each  section  are  gathered 
together  without  being  numbered,  these  are  then  separated  accord- 
ing to  their  ages  at  exit  and  numbered — the  horizontal  Bununation 
producing  the  number  of  entrants  at  each  age,  and  the  perpendi- 
cular Bummationa  the  number  of  exitants  of  each  age.  When  all 
these  numbers  are  corrected  for  the  half-year  of  entry,  and  the 
discontinued  are  corrected  for  the  half  year  of  exit,  the  following 
would  be  the  years  of  life  exposed  to  mortality  by  each  of  these 
flections. 


A(t«. 

Living. 

Wftbdmirn. 

IHtd. 

ToUl  je««  of 
MorUUlT. 

Deatba. 

1 

1-1- 

1- 

21- 

2 

31- 

165 

47-5 

3 

40-5 

24- 

"5 

65- 

""1 

4 

49- 

296 

•5 

79- 

B 

56- 

36- 

1-5 

93-5 

6 

66  5 

49- 

3-5 

119- 

1 

7 

77- 

66 

4-5 

147-5 

1 

8 

99-5 

82- 

5- 

186-5 

9 

'     126 '5 

104'5 

8-5 

239-5 

10 

1B4- 

142- 

135 

309-6 

"1 

etc. 

etc. 

etc. 

etc 

Totals, 

761,118- 

162,211- 

277,071-6 

1,200,400-5 

20621 

a   Table  of  Mortality 


555 


The  total  coincides  with  the  figures  given  on  page  24  of  the  H^ 
Mortality  Experience. 

I  now  call  your  attention  to  the  method  followed  in  developing 
the  H^  Experience  and  in  obtaining  the  numbers  exposed  to  the 
risk  of  Mortality  in  each  year  of  age.  It  is  described  on  page  18 
of  the  preface  to  the  first  volume.  As  a  reference  is  there  made 
to  the  Tables  of  Observations  I  give  the  observations  with  refer- 
ence to  the  current  age  at  entry  of  30. 


Current  age  at  Entry. 

30 

Total  Entrants. 

5791 

Current  age  at  Exit. 

Existing. 

319 

Discontinned. 

1 

Died. 

30 

75 

4 

31 

252 

365 

28 

32 

230 

220 

35 

33 

235 

153 

49 

etc. 

etc. 

etc.         i 

etc. 

3677 


1491 


5791 


k —  . . 


623 


It  was  assumed,  as  stated  on  page  3,  that  lives  entering  at 
these  current  ages  would  attain  to  those  ages,  as  their  actual  age, 
at  the  end  of  their  years  of  entry.  All  lives  thus  entered  are  six 
months  younger  than  their  real  age,  and  only  attained  that  age, 
as  their  actual  age,  at  the  end  of  the  year  in  which  they  entered. 

'  The  number  exposed  to  risk  was  obtained  in  the  first  year  of 
assurance  by  taking  half  the  number  who  entered  in  the  year  of 
age  less  half  the  number  who  discontinued  in  the  same  year.  In 
the  second  year  of  assurance  it  was  found  by  deducting  from  the 
number  who  entered  on  the  second  year  of  assurance  half  the 
number  who  discontinued  during  that  year.  Thus  in  Table  of 
Observations  in  current  age  30  : — 
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Number  ex- 
posed to  risk. 

1.  Number  exposed  during  first  year — 

The  total  number  of  entrants  was  5791  half  of  which 

=  2895-5 

Discontinued  the  first  year  75  half  of  which 

=  37-5 
Number  exposed  to  risk  in  the  first  year,         2858 

2.  Number  exposed  during  the  second  year — 

Numljer  who  entered  on  the  first  year, 

5791 
Deduct  those  leaving  during  the 
first  year 

Existing,  ...  319 
Discontinued,  .  .  75 
Died, ....        4 

398 


Leaving  the  number  who  entered 
on  the  second  year,  .         .  5393 

Deduct  half  of  the  Discontinued 
in  the  second  year,  .         .     182*5 


Number  exposed  to  risk  in  the  second  year,  =5210*5 

3.  Nuniber  exposed  during  the  third  year — 
Number    who    entered    on    the 

second  year,    ....  5393 
Deduct  those  leaving  during  the 
second  year. 
Existing,     .  .     252 

Discontinued,      .         .     365 

Died 28 

645 


Leaving  the  number  who  entered 

on  third  year,  .         .         .  4748 

Deduct  half  of  the  Discontinued 

in  third  year, .  .  .  .110 
Number  exposed  to  risk  in  the  third  year,  .         =4638 

I  have  taken  the  liberty  of  amplifying  the  expressions  by  add- 
ing words  that  seemed  to  me  required  to  make  the  meaning  more 
apparent. 

It  will  be  seen  that  the  number  exposed  to  risk  during  six 
months  of  the  first  year  of  assurance  is  half  of  the  number  (5791) 
who  entered  upon  that  year  less  half  of  the  number  (75)  who  dis- 
continued in  that  year,  that  is  to  say  the  number  2858  so  com- 
puted, is  assumed  to  be  exposed  to  risk  for  twelve  months  and  of 
whom  4  died.  The  number  exposed  to  risk  during  the  second  year 
of  assurance  is  the  number  5393  who  entered  upon  the  second  year, 
less  half  of  those  (365)  who  discontinued  in  that  year.     Thia 
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number  (52 10*5)  is  assumed  to  have  been  on  the  risk  for  twelve 
months,  and  of  whom  28  died,  and  so  on  for  other  years. 

That  is  to  say,  the  Mortality  is  from  birthday  to  birthday,  but 
the  first  year's  rate  of  mortality  is  the  ratio  of  the  total  deaths 
during  the  average  period  of  six  months  to  the  number  exposed 
during  that  same  average  period  of  six  months.  The  method 
proposed  by  me  is  to  ascertain  the  total  years  of  life  exposed  to 
risk  from  the  exact  age  at  entry  expressed  in  years  and  months  up 
to  the  attainment  of  the  end  of  that  year  of  age,  or  up  to  the  date 
of  withdrawal  in  that  year  of  age.  The  ratio  of  the  total  deaths 
in  that  period  to  the  total  years  of  life  exposed  is  the  rate  of  mor- 
tality in  the  first  year  of  life  after  entry.  For  those  who  die  before 
completing  to  the  end  of  that  year  of  age,  the  period  of  exposure 
will  not  be  the  fractional  period  of  the  year,  but  twelve  months 
experience  will  be  set  apart  for  them — seeing  that  we  are  calcu- 
lating the  rate  of  mortality  for  "  year-units." 

Another  method  of  arriving  at  the  same  results  as  those  of 
the  H^  table  consists  of  a  slightly  different  arrangement — but 
which  appears  to  me  to  be  much  more  expeditious.  It  is  the 
method  followed  by  'me  in  1863  as  you  may  observe  from  the 
volume  laid  before  you. 


Current  age  »i  eutry  30. 


1  Current 
■ge  at- 
tained 
In  year 
ofezit. 

Total 
number 
of  Uvea 
entered 
on  risk. 

X-l-H 

30 

5791 

31 

•  •• 

32 

•  •  • 

33 

•  •« 

34 

•  •  • 

# 

Sums 

Of  whom 


With- 
drawn. 


Died. 


Living  at 

cloee  of 

Obeerrations. 


Totol 

of  theee 

Numbers 

Wx+n 

Dx+n 

Lx+n 


At  age  in  coL  1. 


W«-fn 

Dx+H 

75 

4 

365 

28 

220 

35 

153 

49 

147 

51 

• 

• 

1491 

623 

319 
252 
230 
235 
198 


398 
645 
485 
437 
396 


3677 


5791 


Sum  of 

theae 

(upwards) 


5393 
4748 
4263 
3826 


Half  of  the 
number  en- 
tering leM 

half  the 
Withdrawn. 


2858- 
182-5 
110- 
76-5 
73-5 


Number 
ezpoeed  to 
Mortality. 


2858- 
5210-5 
4638- 
4186-5 
3752-5 
etc.  as  in 
page  147 


There  is  still  another  arrangement  of  the  data  of  Entrants  of 
each  age,  and  which  affords  information  more  closely  related  to 
the  method  I  have  suggested.  It  ascertains  the  quantums  of  the 
years  of  life  derived  from  the  three  sections — the  Withdrawn,  the 
Died,  and  the  Living.     It  embraces  : — 

1st.    The  years  of  life  exposed  from  the  Withdrawn, 
2nd.  The  years  of  life  exposed  from  the  Living, 
3rd.   The  years  of  life  exposed  from  the  Died,  and  finally, 
4th.   The  total  years  of  life. 
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But  this  method  can  only  be  obtained  from  the  H*  experience 
by  a  re-arrangement  of  all  the  statistics. 

These  examples  refer  to  the  entrants  at  any  one  age — and 
the  table  showing  the  experience  of  the  whole  namber  may 
either  be  derived  from  the  addition  of  the  sectional  experiences. 
Thus :— 


so 
2858-4 

31 

1 

32 

4638-35 

33 

S4                  86 

30 

5210-528 

•  •  •      •  « 

31 

2438-10 

4492-36 

•  •• 

32 

234512 
etc. 

•    •  ••  • 

1 

33 

27li2'6(224) 

29213-(215) 

1 

31232-(260) 

1 

as  in  the  H^  table,  or  as  in  the  MS.  volume  before  you,  or  the 
aggregate  may  be  derived  at  once  as  follows : — 

(The  figures  of  the  following  illustrations  as  taken  from  some 
of  the  Scottish  Experience  in  1863.) 


Aggregate  Number  Exposed  to  risk  of  Mortality  at  each 

Year  of  Life. 


1 

BxIUnU 

• 

Allowaacc 

e 

■% 

** 

i 

\ 



1 
1 

Sum  of 
theae. 

Total 

Rn  trail  U 

at&U 

Totftl 

BxitAuU 

»tall 

Differ- 
ence. 

of  half  7e»i 

for  those 

entering 

and  thoM 

Nr«BKB 

TO  Risk  of 

3 

'       H 

S 

Willi. 

youTiKer 

yonuger 

Withdrav- 

MostTAtxrr 

a 

5 

dnwn. 

,    Died. 

Living. 

•gee. 

«gw. 

Sng  at  each 



- 

1 

... 

_ 

■«e. 

._. 

"^ 

1 
2 

•  •  • 

•  *  • 

•  •  • 

•  •  • 
■  • 

«  •  • 

■  •  • 

... 

•  •  • 

•  •  • 

•  •  • 

•  •• 

•  •  • 

•  •• 

3 

4 

•  •• 

2 

•  •  • 

•  •  « 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

r 

•  •  • 

I* 

•  •   « 

3 

'    6 

4 

1 

1 

B  •  • 

2 

s- 

4* 

4 

6 

8 

2 

2 

0 

1 

5 

4' 

9* 

5 

7 

11 

3 

3 

u 

s 

II 

5-5 

16  5 

6 

8 

17 

2 

3 

5 

26 

6 

19 

7-5 

265 

9 

25 

2 

2 

4 

4^ 

11 

31 

1V5 

075 

8 

'  10 

31 

•  •  • 

8 

3 

67 

15 

52 

155 

9 

11 

34 

3 

] 

5 

9 

9S 

18 

8o 

15-5 

95  5 

10 

21 

875 

76 

13 

213 

302 

19€S 

601 

1361 

S99-5 

1760-5 

20 

31 

3169 

492 

138 

1256 

1885 

26086 

11059 

IS027 

1SS85 

163655 

30 

41 

2015 

402 

224 

1671 

2297 

5S854 

St648 

21206 

806-5 

22012-5 

40 

61 

726 

169 

235 

1225 

1629 

67541 

5S$85 

0287 

r78'5 

14534*5 
0331-5 

60 

61 

140 

51  1 

190 

619 

860 

71875 

65588 

U'5 

60 

71 

8 

6 

93 

160 

259 

7i505 

70866 

1639 

1' 

1640- 

70 

81 

■  • . 

•  •  • 

28 

226 

53 

7t549 

7iSSS 

226 

•  •  • 

226' 

80 

1 

•  •  • 

•  *  % 

1 

51318 

1 

72549 

7S544 

5 

• » • 

5* 

90 

72549 

12421 

1 

8810 

72549 

627845- 

a    Table   of  Mortality  559 

A  very  interesting  and  independent  check  upon  the  correctness 
of  the  total  number  exposed  may  be  obtained  by  ascertaining  the 
total  of  the  ages  at  entry  of  the  three  classes  separately,  and  also 
the  ages  at  exit.  Thus  I  take  from  the  figures  of  the  Males  with 
Profits  of  the  Scottish  Experience  in  1863  : — 

I.  Living. — 

Sum  of  the  51318  ages  at  entry          =1,773,792 
„                    „          exit            =2,220,521 
Difference — years  of  life  exposed        =446,729 

II.  Withdrawn. — 

Sum  of  the  12421  ages  at  entry          =    416,327 
„                   „           exit            =    471,742 
Difference — years  of  life  exposed  =  55,415 

III.  DlED.- 

Sum  of  the  8816  ages  at  entry  =    351,067 

„  „  exit  =    446,704 

Difference — years  of  life  exposed        =  95,637 


597,781 


Add — Half    the    difference    be- 
tween the  total  Entrants     =      72,549 
And  the  Withdrawn  =      12,421 

2)60,128     =  30,064 

Total  years  of  life — which  coincides 
with  the  Total  years  when  com- 
puted in  the  orinary  way  (as  in 
the  previous  page)  =627,845 

and  consequently  we  have 

Average  age  at  entry  of  the  Living       34*565 
„  exit  „  43-770 

Average  term  exposed  of  the  Living  9*205 

Average  age  at  entry  of  the  Withdrawn  33  5 1 8 

exit              „                  37*979 
Average  term  exposed  of  the  With- 
drawn        4*461 

Average  age  at  entry  of  the  Died  39*849 

exit           „                    51*204 
Average  term  exposed  of  the  Died    11,355 

2,541,186 
Average  age  at  entry  of  the  whole  number  =-y2"g55~  =35  024 

Average  age  at  exit  of  the  whole  number    =    705*55"  =43*264 
Average  duration  of  the  whole  risks  =  8*240 
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These  very  interesting  facts  are  not  usually  supplied  at  Mortaliiy 
Investigations.  Indeed,  there  was  no  attempt  whatever  made  to 
obtain  them  at  either  the  experience  of  the  Seventeen  Offices  or 
that  of  the  H^*  table.  It  seems  to  me  that  th«y  furnish  a  key 
to  the  maturity  and  to  the  trustworthiness  of  any  experience,  and 
when  contrasted  with  the  like  results  of  other  Investigations  they 
afford  a  fair  measure  of  their  relative  significance  and  weight 

We  have  now  arrived  at  that  very  interesting  stage  of  being 
able  to  determine  the  rate  of  mortality  experience  in  each  year  of 
life.  It  is  the  ratio  of  the  number  dying  in  a  year  to  the  number 
of  lives  exposed  in  the  same  year — thus  H^  table,  p.  244  and 
p.  273:— 


A<Mk 

Namber  exposed 

fl^gv* 

torUk. 

10 

379- 

11 

434- 

12 

491-5 

13 

578- 

14 

731- 

15 

908- 

16 

1129- 

17 

1421- 

18 

1810-5 

19 

2414- 

Namber  of 
Deaths. 


2 
2 
3 


6 
11 

17 


Rate  of 
Mortalitr. 


•00792 
•00000 
•00407 
•00346 
•00410 
•00220 
•00000 
•00422 
•00608 
-00704 


and  the  number  alive  at  the  end  of  each  year  in  a  Table  of 
Mortality  is  arrived  at  by  the  following  additional  columns : — 


Age. 

Probability  of 
living  a  year 

Log.  of  p, 

199655 

1 

'  Log.  of  Number 
living. 

4  00000 

Number 
Living. 

10000 

1 

■ 

Deftihs. 

10 

•99208 

79 

11 

1  00000 

•00000 

399655 

9921 

•  •  • 

12 

•99593 

1^99823 

•99655 

9921 

40 

13 

•99654 

•99849 

•99478 

9881 

35 

14 

•99590 

•99822 

•99327 

9846 

40 

15 

•99780 

•99149 

9806 

22 

16 

1-00000 

•99053 

9784 

•  •  • 

17 

•99578 

9784 

41 

18 

•99392 

9743 

59 

19 

•99296 

9684 
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A  much  more  direct  method  of  obtaining  the  number  living  in  a 
Table  of  Mortality  is  the  following : — 


^e. 

Number 
exposed  to 
Mortality. 

A 

Number 
surviving 
the  year. 

B 

Log.  A. 

Log.  B. 

Log.  of  p^ 
(£.B-£.il). 

Log.  I, 

100000 

^x-Wl. 

10 

379- 

376- 

5786392 

5751878 

9965486 

5-0000000 

792 

11 

434- 

434- 

6374897 

6374897 

0000000 

4-9965486 

99208 

000 

12 

491-5 

489-5 

6915235 

6897527 

9982292 

9965486 

99208 

403 

13 

578- 

576- 

7619278 

7604225 

9984947 

9947778 

98805 

342 

14 

731- 

728- 

8639174 

8621314 

9982140 

9932725 

98463 

404 

15 

908- 

906- 

9580858 

9571282 

9990424 

9914865 

98059 

216 

16 

1129- 

1129- 

0526939 

0526939 

0000000 

9905289 

97843 

000 

17 

1421- 

1416- 

1525941 

1507564 

9981623 

9905289 

97843 

413 

18 

1810-5 

1799-5 

2577985 

2551519 

9973534 

9886912 

97430 

592 

19 

2414- 
Sums 

2397- 
and  check 

3827373 

3796680 

9969307 

9860446 

9829758 
etc. 

96838 
96156 

20 
etc. 

£3374072 

£3203825 

£9829753 

The  last  two  columns  form  the  Table  of  Mortality  of  which  it 
has  been  the  object  of  this  paper  to  describe  the  construction. 
That  table  embraces  the  probabilities  of  dying  in  each  year  of  life 
derived  from  the  several  statistics  applicable  to  these  ages.  But, 
by  being  continuous,  that  is,  by  making  the  number  surviving  one 
age  to  form  the  entrants  upon  the  following  age,  Actuaries  are 
enabled  to  ascertain,  by  one  continuous  stream  of  calculation,  the 
number  of  years  which  persons  of  any  age  are  likely  to  live,  or 
the  probability  of  one  person  of  any  age  living  to  any  other  age, 
or  the  probability  of  one  life  of  one  age  surviving  another  life  of 
a  different  age,  and  many  other  complicate  and  delicate  combina- 
tions of  life  and  of  death.  When  combined  with  the  discount  of 
money  they  are  able  to  ascertain  the  capital  sum  which  will  pro- 
vide an  annuity  during  a  lifetime,  and  the  present  value  of  a 
capital  sum  payable  on  surviving  a  given  age,  or  on  dying  before 
attaining  to  that  age,  and  thus  to  conduct  the  business  of  life 
assurance  and  annuities,  which  now  constitutes  so  large  a  portion 
of  the  wealth  of  all  well-conducted  communities. 

It  only  remains  to  be  graduated  from  age  to  age,  without 
interfering  with  its  character,  before  being  ready  for  practical  use. 
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A  check  upon  the  correctness  of  the  operations  by  siunmatioDi 
is  shown,  which,  in  continuous  calculations,  is  exceedingly  valuable. 

The  rate  of  mortality  experienced  during  the  year  in  which  the 
lives  were  entering,  at,  say,  equal  intervals  throughout  the  year,  was, 
in  the  H^  table,  determined  by  assuming  that  the  whole  number 
of  entrants  in  that  year  were  at  risk  for  half  a  year — or  what  is 
very  much  the  same  thing,  by  assuming  that  half  the  entrants 
were  at  risk  for  the  whole  year,  and  that  the  quotient  resulting 
from  a  division  of  the  number  who  died  in  that  semi-twelve 
months  by  that  number  of  entrants  was  the  rate  of  mortality  for 
the  first  year.  The  period  was  really  only  six  months ;  but  the 
deaths  and  the  years  of  life  for  the  six  months  were  so  adjusted 
to  each  other  as  to  give  the  probability  of  dying  during  twelve 
months.     When  put  in  the  form  of  a  fraction 

_      Number  dying  during  6  months. 

Years  of  life  exposed  during  6  months. 
__  Number  dying  during  6  months. 

Half  the  years  of  life  exposed  during  1 2  mouths. 
Multiplying  Double  the  number  dying  during  6  months. 

namerator  and       =  -     ■ ^ ■ — ^ -— 

denominator  by  2.  Years  of  life  exposed  during  1 2  months. 

There  would  not  have  been  much  objection  to  this  assumption, 
for  we  have  all  been  trained  to  believe  that  the  value  of  a  fraction 
is  unaltered  when  numerator  and  denominator  are  multiplied  by 
the  same  quantity. 

I  have  however  deduced  the  rate  of  mortality  on  this  changed 
hypothesis,  i.e.  I  have  doubled  the  deaths  in  the  first  year,  and  I 
have  not  halved  the  number  who  entered  upon  the  year.  I  have 
also  calculated  the  number  remaining  alive  at  the  end  of  each  year 
out  of  a  radix  of  100,000, — ascertained  the  number  who  die  at 
each  year  of  age — graduated  that  number  by  Woolhouse's  method, 
and  I  now  exhibit  the  difference  between  the  number  of  deaths 
according  to  the  two  hypotheses,  from  which  it  will  be  seen 
(barring  ages  10,  11,  12,  13)  that  fewer  die  up  to  age  54,  and 
more  at  older  ages, — a  character  of  table  that  exacts  smaller 
premiums  at  ages  under  54,  and  larger  premiums  thereafter — and 
that  requires  larger  values  of  policies  all  through;  a  table  of 
mortality  essentially  different  from  the  H*^  table. 
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Distribution  of  the  100000  Deaths  by  the  two  Tables. 
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75 
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32 
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20 
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22 
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39 

C5-09 

11270 

11173 
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12433 
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72 
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21 

95,  etc. 

157 
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22 

100000 

100000 
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You  will  thus  observe  that  it  is  a  very  serious  business  tamperii 
with  a  table  of  mortality.  The  change  illustrates  the  supeti 
advantages  of  my  suggested  method  of  finding  the  numb 
exposed  by  taking  the  difference  between  the  exact  age  at  ent 
in  years  and  months,  and  the  exact  age  at  exit  in  years  ai 
months.  In  many  minor  ways,  that-  I  can  scarcely  ^nd  langoa 
sufficiently  exact  to  express,  I  observe  its  advantages. 

Another  example  of  tampering  with  numbers  exposed  may  ^ 
found  in  the  table  of  Seventeen  Offices'  Experience.  It  is  stat^ 
that  some  of  the  experiences  were  multiplied  by  four,  and  th 
that  four-folded  experience  was  added  to  the  others  before  deducii 
the  general  results.  The  grounds  for  the  alteration  are  not  giv< 
with  such  exactness  as  to  enable  me  to  re-explain  them.  It  do 
not  seem  incorrect  to  multiply  to  any  extent  you  like  tl 
numerator  and  denominator  of  the  fraction  that  expresses  tl 
rate  of  mortality — the  resulting  quotient  is  unaffected  by  tb 
multiplication.  But  when  we  have  any  total  experience  divide 
or  separated  into  sections,  and  the  total  of  these  sections  is  tl 
result  to  be  aimed  at,  it  does  not  appear  to  me  to  be  correct  t 
intensify  any  one  section  and  leave  the  others  aJone,  befoi 
finding  the  average  of  the  aggregate.  If  we  have  three  separat 
experiences : — 


Office^.       Office  JB.       Office  C.         Aggregate. 

1       8    1 


/7_l        4.1       4.       1—    ^^    1 


and  if  the  experience  of  Office  A  is  multiplied  by  4  and  th 
others  left  alone,  the  aggregate  experience  becomes  less  than  ^. 

Thus  ?«  =  Tiy  17  +  71^  +  ttV  =  ^TIT  =  -^s 

It  seems  clear  that  the  multiplication  of  the  experience  of  Office  1 
— even  although  both  numerator  and  denominator  be  multiplier 
by  the  same  quantity — intensifies  the  aggregate  result  in  thi 
direction  of  the  experience  of  Office  A. 

I  do  not  enlarge  any  more  on  this  point  at  present,  furthe 
than  to  introduce  to  your  notice  the  problem  that  I  hope  to  havi 
the  pleasure  of  discussing  another  evening.  I  lay  before  you  thi 
complete  observations  upon  which  the  H^  table  was  founded 
There  are  the  numbers  exposed,  emanating  from  the  age  at  entr 
and  passing  through  each  subsequent  age.  The  total  deaths  ii 
each  year  divided  by  the  totals  passing  through  the  same  ag 
gives  the  rate  of  mortality  at  each  age.  Thus,  taking  age  40,  th 
complete  observations  are : — 
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EntranU  from  age  6  poaaiDg  tbrongh  age  « 

Nnmbar 

»-«. 

I- 

■000000 

' 

1- 

■000000 

8 

r 

■000000 

10 

3- 

7- 

-000000 
-000000 

11 

3- 

-000000 

12 

6* 

-000000 

13 

IS- 

■000000 

n 

16- 

■000000 

16 

18- 

■000000 

16 

22- 

-000000 

17 

se- 

-000000 

18 

al- 

■000000 

IB 

46' 

■021739 

20 

86-5 

■000000 

21 

188-5 

-005306 

22 

286-5 

4 

■013B62 

23 

416' 

4 

■009616 

24 

657- 

9 

-013698 

26 

800  5 

10 

■012399 

26 

1013' 

13 

■012833 

27 

1281- 

26 

■020297 

1606 '5 

15 

-009957 

!!        29       "■.      ", 

1921- 

16 

-008329 

30 

1937' 

20 

■010326 

31 

2172- 

24 

■011050 

32 

2476  5 

24 

■009695 

33 

2729- 

33 

-012092 

34 

2817- 

31 

■011005 

35 

2968-6 

37 

■012464 

36 

2828- 

29 

■010265 

37 

3227- 

29 

■008287 

38 

3182-6 

21 

■006699 

39 

3740- 

21 

■005615 

40 
Avwage,  ■^^=  "006689 

1762- 

9 

■006108 

38195- 

377 

(■009870) 

Of  all  these  variouB  rates  of  mortality  of  persona  passing 
through  the  year  of  life  40-41,  the  question  I  have  propounded 
to  myself  is — Whitli  is  the  most  probable  1  I  do  not  think  it  is 
the  -^\^  •009870,  because,  liowevL-r  wnch  tiie  deaths  and 
exposures  be  interchanged,  the  above  result  would  remain  the 
same.  Thus,  if  the  deaths  among  the  last  twenty-five  exposures 
were  reversed,  the  summations  would  still  remain  at  7,  !);■,,  but 
to  my  mind  the  most  probable  rate  of  mortality  would  in  these 
changed  circumstances  be  very  different.  It  may  be  that  it  is 
the  mere  natnerical  magnitude  of  the  observations  that  affects  the 
result.     It  may  be  that  it  ii  the  force  of  selection  that  lessens  the 
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average  and  creates  the  most  probable.  It  may  be  that  I  have  ii 
ported  a  small  measure  of  heresy  into  the  solution  of  the  problem 
But  in  a  table  which  is  to  embody  the  several  experiences  ai 
incorporate  them  into  one  average  rate,  for  such  a ''  going  concen 
as  an  Insurance  Office  involving  new  insurances  as  well  as  0 
insurances,  it  seems  to  me  that  due  weight  should  be  given  to  t 
magnitude  of  the  experiences — the  numbers  exposed  and  tl 
number  of  their  deaths — and  that  we  should  not  take  the  me 
summations  as  the  only  factors  for  determining  the  rate 
mortality  in  an  aggregate  table. 

To  this  problem  I  hope  to  have  the  pleasure  of  drawing  yoi 
attention  on  a  subsequent  evening. 
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On  a  mode  of  graduating  a  Table  of 

Mortality 

{Read  before  the  Actuarial  Society  of  Edinburgh^  i  \th  January  1900.) 

Graduation  of  all  kinds  is  most  attractive.  The  highest  mathe- 
matical minds  have  apparently  lingered  upon  it  with  delight,  and 
when  I  glance  down  the  weighty  list,  I  feel  that  I,  of  all  persons, 
should  have  shrunk  from  touching  it.  Most  of  these  men  have 
treated  the  subject  in  a  highly  theoretical  manner,  and  have 
furnished  formulae  that  are  extremely  difficult  to  apply.  A  few, 
however,  have  followed  in  their  footsteps  and  elaborated  some- 
thing that  is  practical.  Other  enthusiasts  have  searched  for  and 
have  thought  that  they  had  found  a  *Law  of  Mortality.'  Some 
are  still  searching  for  it,  and  more  will  continue  the  search  in  all 
time  coming.  A  Law  of  Mortality  seems  to  me  to  be  as  illusive 
as  the  rainbow.  The  law  found  is  only  the  law  of  some  mathe- 
mathical  process  of  summation. 

The  method  of  graduation  indeed  should  vary  with  the  matter 
to  be  graduated.  When  applied  to  the  probability  curve,  it  is 
intensely  fascinating,  and  there  appears  to  me  to  be  occasional 
opportunities  in  our  business  of  so  applying  it.  I  do  not  profess 
to  put  forward  any  new  scheme.  I  do  not  propose  to  electrify  the 
subject.  I  possess  no  wizard's  wand.  All  I  propose  to  do  is  to 
elaborate  a  very  simple  exposition  of  the  most  elementary 
principles  on  the  subject  of  differences,  but  I  am  bold  enough  to 
state  that,  in  my  opinion,  it  is  all  that  is  necessary  in  the 
graduation  of  a  table  of  mortality. 

Having  ascertained  for  each  year  of  age  the  Ratio  of  the 
number  of  deaths  to  the  number  of  persons  exposed  to  the  Risk 
of  Mortality,  usually  termed  the  Rate  of  Mortality  or  the  proba- 
bility of  dying,  and  having  ascertained  from  that  probability  the 
further  probability  of  surviving  from  year  to  year,  and  having 
formed  the  continued  product  of  these  surviving  probabilities,  and 
thus  ascertained  the  numbers  remaining  alive  at  the  end  of  each 
year  of  age  out  of  any  fundamental  radix  of  numbers  entering 
upon  the  youngest  age,  this  continued  product  is  termed  a  Table 
of  Mortality.  It  exactly  reflects  the  facts  of  the  original 
experience,  because  it  will  be  observed  that  the  difference  between 
the  number  who  enter  the  table  at  the  beginning  of  any  year  of 
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life,  and  the  number  who  survive  the  same  year,  when  divided  I 
the  number  who  enter,  exactly  repeats  the  rate  of  mortalil 
derived  from  the  fundamental  facts.     Thus,  at  the  age  35. 

I.  By  the  Table. 

Number  entering  that  year  of  life  =  86255 
„        surviving       „         „         =85544 
Number  dying  in  the  year,     .         .         .       711 
Divided  by  the  number  entering,    .         .  86255 


■00824  =  Ba 
of  Mortalit 


II.  By  the  original  facts,  p.  244,  vol.  i. 


Number  dying  in  year  of  age  35-36=      295* 
Number  exposed  to  risk 


=  35818*5 


=  •00824  =  Rate 
Mortalit 

and  so  on  from  age  to  age.  So  that  by  the  device  of  forming 
radix  of  100,000  at  the  youngest  age,  and  by  applying  the  sui 
cessive  probabilities  of  living  from  age  to  age,  we  repeat  an 
reflect  the  actual  incidents  of  the  original  facts.  This  device  < 
the  radix  is  essential  to  all  our  calculations.  By  its  aid  we  pai 
from  the  numbers  at  any  one  age  to  the  numbers  at  any  otht 
older  age,  and  determine  the  probability  of  living  over  the  inte 
vening  years;  and  by  incorporating  with  that  probability  tl 
present  value  of  £1  payable  certainly  at  the  end  of  these  yea 
we  are  enabled  at  once  to  ascertain  the  present  value  of  i 
Endowment  of  £1  payable  upon  the  contingency  of  the  life  su 
viving  that  term.  This  is  the  initial  problem  of  all  Actuari 
calculation.     Thus  to  take  a  simple  illustration — at  4  per  cent. 

1.  Value  of  t;^?*o  by  the  table  =  ^?^^l^^-?^^  = -78359. 

^35  86255 

2.  Value  by  the  original  facts — 

'821927  X  35523-5  x  365145  X  37013  X  37415-^  X  37707 

35818-5  X  36840-5  X  37360  X  37804-5  X  381X2 

=  •7835 

The  brevity  of  the  calculation  when  performed  by  aid  of  tl 
table  of  mortality  based  upon  a  radix  is  thus  manifestly  apparer 
The  calculation  of  the  present  value  of  an  Annuity  of  £1  payab 
during  life,  or  the  present  value  of  a  sum  of  £1  payable  at  deat 
would  be  almost  insurmountable  if  the  figures  of  the  original  fac 
were  to  be  strictly  adhered  to. 

While  the  calculations  framed  upon  the  device  of  the  radix  a 
practically  equivalent  to  the  calculations  formed  upon  the  origin 
data,  it  is  essential,  for  the  consistent  prosecution  of  all  our  calc 
lations,  that  the  rate  of  mortality  derived  from  the  original  fac 
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be  adjusted  and  smoothed  from  age  to  age,  that  it  shall  give  efifect 
to  the  broad  and  natural  law  (the  only  law  of  mortality)  that  the 
rate  of  mortality  of  an  older  life  is  always  greater  than  the 
rate  of  mortality  of  a  younger  life.  This  law  is  manifest  in  the 
original  facts  when  the  ages  of  the  two  lives  are  widely  apart,  and 
when  the  facts  are  numerous,  but  it  is  not  always  apparent  when 
both  lives  are  young,  or  when  both  lives  are  old — a  result  entirely 
owing  to  the  paucity  of  the  facts  at  these  ages.  Thus  the  facts 
declare  that  the  rate  of  mortality  of  persons  of 

Age  30  is  greater  than  the  mortality  of  persons  age  20 

»    40  „  „  „  30 

»    ^0  „  „  „  40 

>»    60  „  „  „  50 

and  so  on. 

But  when  the  facts  are  few  in  number  it  is  sometimes  observed 
that  the  mortality  of  persons  of 

Age  20  is  less  than  the  mortality  of  persons  of  age  19 

»    21  „  „  „  20 

»    24  „  „  „  23 

»    25  „  „  „  24 

and  so  on. 

These  lesser  facts  must,  however,  yield  to  the  major,  and  we  are 
accordingly  forced  to  construct  our  table  upon  the  footing  that 
mortality  increases  with  the  age.  It  is  thus  essential  that  the 
rough  results  derived  from  the  original  facts  be  placed  under 
some  process  of  adjustment  and  graduation  for  the  purpose  of 
correcting  these  minor  irregularities.  But  it  is  also  essential  that 
this  adjustment  shall  not  disturb  the  character  and  value  of  the 
original  data.  A  new  table  is  by  no  means  to  be  prepared.  The 
graduated  table  must  submit  to  the  test  of  reproducing  the  total 
original  number  of  deaths  out  of  the  original  numbers  exposed. 
This  process  of  adjustment  it  shall  be  my  endeavour  this  evening 
to  describe.  There  are  many  modes  of  preparing  this  adjustment. 
The  one  I  have  the  honour  of  laying  before  you  is  simply  another. 
I  do  not  claim  for  it  that  it  is  superior  to  all  others.  Each 
method  probably  has  its  own  special  merits,  but  that  method 
which  combines  the  greatest  degree  of  smoothness  with  the  least 
disturbance  of  the  broad  original  facts  is  in  my  opinion  the  best, 
and  ought  to  be  preferred. 

The  H*^  table  was  graduated  by  the  method  known  as  Wool- 
house's  method,  and  seeing  that  some  of  the  details  of  this  method 
do  not  appear  to  me  to  be  sufficiently  understood,  or  its  merits 
adequately  apprehended,  I  have  thought  that  it  would  be  agreeable 
to  you  that  I  should  point  out  by  a  few  ex^xn'^X^^  v\.%  \^^\i^T^ 
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scheme.  It  is  fully  described  in  the  Assurance  Magazine.  It  consists 
generally  of  taking  the  average  of  n  interpolations  drawn  through 
the  rough  results  n  terms  apart.  Woolhouse  adopted  n  equal  to  5. 
He  thus  derived  five  new  sets  of  figures,  each  set  being  based 
upon  the  individual  rough  results  at  each  fifth  age.  The  average 
of  these  five  sets  is  his  final  result.  On  paper  it  seems  beautifully 
conceived,  but  when  we  look  at  the  final  result  of  this  beautifully 
conceived  problem  many  imperfections  are  obvious  from  which 
the  table  requires  to  be  corrected. 

Some  other  writers  whose  names  I  cannot  recall  have  simplified 
Woolhouse's  method  of  computation  without  altering  his  results, 
and  inasmuch  as  this  altered  method  is  the  one  generally  followed 
when  applying  Woolhouse's  principles  I  shall  follow  it. 

Let  it  be  required  to  graduate  by  Woolhouse's  principles  the 
following  figures  in  col.  A  taken  from  the  table  page  273  of 
vol.  i.  of  the  H-^  Mortality  Experience. 


Gross  rosultH 

Ontral 

Contiguous 

to  be 

gra<luatc<i 

uiM>n  a  radix 

Factor  of 

Proiliict 

Product 

Age. 

Ages. 

graduatiou. 

negative. 

positive. 

of  10,000. 

•  •  • 

23 

73 

X-   3 

-219 

•  ■  • 

•  •  • 

24 

G4 

X-   2  :  -128 

1 

«  •  • 

25 

48 

X-   0 

-     0 

•  •  • 

•  •  • 

2G 

64 

X+3 

+    192 

•   •  • 

27 

60 

x+7 

+  420 

•  •  • 

28 

71 

X+21 

+  1491 

•  •  • 

29 

67 

X+24 

+  1608 

1 

30 

•  •  • 

74 

X+25 

+  1850 

i 

•  •  • 

31 

65 

X+24 

+  1560 

' 

•  •  • 

32 

74 

X+21 

•  •  • 

+  1554 

•  •  • 

33 

73 

X+   7 

+  511 

•  •  • 

34 

76 

X+  3 

+   228 

1 
1 

«  •  • 

35 

71 

x+  0 

+       0 

•  •  • 

36      ! 

75 

X-   2  ,  -150 

•  •  • 

-  ! 

37 

81 

X-  3  1  -243 

•  •  •              1 

Sums  (125)     -740 

+  9414 

Deduct 

-   740 

1 

Net  sum  positive = 
Divided  by  5^  = 

+86741      _6Q.^ao 
125/    -^•^^•^-;. 
^  upon  a  radix 

of  10,000 

and  accordingly  694  appears  at  age  30  in  the  table  (page  xciv. 
vol.  ii.)  upon  a  tsAix  oi  \00,^^^. 
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The  foregoing  process  when  written  algebraically  is 

-AV<^24+<i8.)-T¥j(<i28+'^8T)=rf3o  +  -96(rf„+rf,i)+-84(d,e 

which  is  identical  with  the  formula  on  page  xc  of  vol.  ii. 

The  more  popular  method  of  arriving  at  the  same  result  by  the 
summation  is  (2^  means  col.  2  summed  in  fives) : 


!  Number  i 

of deaths 
tobe  1  2A 

(28)» 

my 

9+(2fi) 

A 

2^^ 

8-V=B 

A-B 

A-B 

Grada* 
atM 

126 

\ 

gradu- 

result. 

ated. 

811^ 

1570^ 

871 

23 

73^ 

7792 

2799 

10591 

2618 

7978- 

63-828 

24 

64 

^ 

808 

1654 

7809 

2772 

10581 

936 

2808 

7773- 

62'184 

25 

48 

• 

= 

309 

1=  1545 

•  HSZ 

7838 

2781 

10619 

969 

2907 

7712- 

61-696 

26 

64 

■  25 

807 

1670 

7909 

2763 

10672 

988 

2949 

7723- 

61-784       1 

27 

60 

310 

1599 

8042 

2790 

10832 

991 

2973 

7859- 

62-872 

28 

71  J 

336 

1641 

8236 

8024 

11260 

1006 

8018 

8242- 

65-986  ; 

29 

67 

837 

1687 

8428 

3038 

11461 

1014 

3042 

8419* 

67-862 

30 

74 

351 

1739 

8623+ 

8159  = 

11782 

1086 

3108 

8674- 

69-392 

31 

65 

358 

1762 

8801 

3177 

11978 

1050 

3150 

8828- 

70-624 

32 

74 

362 

1794 

8970 

3258 

12228 

1074 

8222 

9006* 

72  048 

33  73 

359 

1319 

9127 

8231 

12358 

1107 

8881 

9037- 

72-296; 

34  i  76 

369 

1856 

9814 

3321 

12635 

1128 

8884 

9251- 

74-008 

35 

71 

876 

1896 

9522 

8384 

12906 

1156 

8465 

9441- 

76-528 

86 

75 

890 

1949 

9757 

8510 

13267 

1168 

8504 

9768 

78-104 

37  81 

402 

2)02 

9990 

8618 

18608 

1194 

8582 

10026- 

80-208 

The  foregoing  is  a  section  of  the  complete  process  for  the  whole  table. 
The  process  of  summation  is  easily  generalised.     Indeed  the 
relations  between  this  method  and  a  method  suggested  by  Fin- 
laison  may  be  easily  shown  : 


60 

71 
71 
71 

67 
67 
67 
67 
67 
67 

74 
74 
74 
74 
74 
74 
74 

65 
65 
65 
65 
65 
65 

74 
74 
74 

73 

Sum   =60 

213 

402 

518 

390 

222 

73-  i4;a-64-741 

Number   1 

3 

6 

7 

6 

3 

1      (Finlaison.) 

Add 

9 

9 

9 

1 

3 

15 

16 

15 

3 

1 

Deduct  3  3 

3 

3 

3 

3 

3 

3  3 

-3-2     0     12    13     12     0    -^-"^-v'S\=^V\*^\^ 
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Proceeding  in  a  similar  manner  it  may  be  shown  ifaat  Wool- 
house's  method,  when  the  central  age  is  the  centre  of  the  following 
terms: 


8 

a 

7 

9 

11 


9  -3-2    0  12  13  repeatiiig  ^  3'^=   !7 

16  -3-2    0    3    7  21  24  25         „         -r  5»=  IS 

21  -3-2    0    3    7  12  18  34  39  42  43         „         -f  7'=  M 

27  -3-2    0    3    7  12  18  25  33  51  68  63  66  67         „         +9*=^ 

33-3-2  0  3    7  12  18  25  33  42  52  72  81  88  93  96  97         „         -rll*=lMI 

all  of  which  lead  ap  to  the  principle  of  arriving  at  the  same  results 

by  the  process  of  summation,  of  which  an  example  has  already 

been  given. 

I  now  give  in  complete  form  the  beginning  and  the  end  of  the 

table  in  order  that  you  may  fully  comprehend  its  scope. 


"^u 

1^ 

Bum 

Snm' 

flam 

B+-006. 

Age. 

11 

Sam 

in 
Fire. 

of 
thate 

in 
Five. 

of 

tlMM 

in 
Five. 

il+9 

of 

fkcti 

in 

Fifteen. 

A<Ui»tod 

remiltoto 

andixof 

10,000. 

In 

A 

B 

, 

^+B=C 

D 

-  237 

-  1-896 

U' 

0 

0 

0 

0 

■  i 

0 

0 

237 

0 

0 

0 

79 

0 

79 

237 

-  158"    -   1-2MI 

0 

0 

0 

287 

0 

287 

867 

-  120 

-     -960 

0 

0 

79 

514 

0 

514 

462 

+     52 

+     -416 

0 

0 

158 

945 

0 

945 

582 

+  363 

+  2-904 

0 

79 

277 

1570 

711 

2281 

648 

+  1688 

+  1S'064 

0 

79 

431 

2174 

711 

2885 

648 

+2287 

+  17-896 

10 

79 

119 

625 

2767 

1071 

8828 

771 

+3057 

+24-466 

11 

•  •• 

154 

683 

8240 

1886 

4626 

948 

+3678 

+29-424 

12 

40 

191 

741 

8677 

1746 

5323 

1152 

+4171 

+33-368 

13 

85 

187 

760 

8716 

1238 

4949 

1320 

+8629,    +29-032! 

14 

40 

187 

768 

8884 

1233 

5117 

1521 

+3696'    +28*768 

15 

22 

188 

764 

4148 

1242 

5390 

1698 

+3692:    +29-536 
+4105!    +32-840 
+4784     +37 -8?^ -379 
+5835     +46-680-466 

16 

•  •  • 

162 

851 

4564 

1468 

6022 

1917 

17 

41 

190 

1005 

5133 

1710 

6843 

2109 

18 

59 

224 

1176 

5885 

2016 

7851 

2016 

19 

68 

291 

1887 

6587 

2619 

9166 

2208 

+  6948     +55-584i-566 

20 

56 

• 

809 

• 

1466 

7102 

• 

2781 

• 

9888 

• 

2268 

• 

+7616 

• 

+60-920 

• 

609 

90 

• 

34 

• 

216 

• 
1062 

• 

5649 

• 

1944 

• 

7693 

• 

2496 

•        1     ' 
+5097,    +40-776-408 

91 

36 

171 

880 

4544 

1689 

6083 

1980 

+5103     +82-824  -329 

92 

36 

135 

708 

8586 

1215 

4801 

1628 

+3178     +25-524  -l&l 

93 

29 

106 

586 

2764 

954 

8718 

1272 

+2446;    +19-568i-m 

94 

•  •• 

80 

880 

2048 

720 

2768 

996 

+  1772    +14176 

-189 

95 

5 

44 

260 

1424 

896 

1820 

780 

+  1040     +  8-320 

-  86 

96 

10 

16 

164 

928 

136 

1063 

568 

+  505 

+  4-040 

-  40 

0 

16 

84 

578 

186 

708 

460 

+  258 

+  2-064 

-    9 

0 

10 

40 

823 

90 

413 

848 

+    65 

+     -520-    01 

0 

0 

26 

159 

0 

169 

240 

-     81 

-     -648 

0 

0 

10 

75 

0 

76 

132 

-     57 

-     -456 

0 

0 

0 

36 

0 

36 

46 

-     10 

-     -090 

0 

0 

0 

10 

0 

10 

45 

-     86 

-     -280 

0 

0 
50.000 

0 
250.000 

0 

0 

0 

SO 

-    80 

-     -240 

Sams, 

10,000 

1,260,000 

450,000 

1,700,000 

450,000 

1,250,728 

10,005-824 

1 

^ 

1 

-  728 

-  5-824 
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The  beauty  of  the  method  lies  in  the  fact  that  the  summation 
of  adjusted  numbers  exactly  equals  the  summation  of  the  unad- 
justed numbers ;  but  that  agreement  is  its  single  excellence.  The 
results  when  the  central  age  is  the  centre  of  five  are  not  possessed 
of  that  sweet  smoothness  which  we  would  desire.  They  are  also 
spread  over  seven  terms  beyond  the  origin  at  age  10,  and  seven 
terms  beyond  the  ultimate  age  at  age  96 — at  both  of  which  ends 
there  are  several  negative  terms.  The  figures  graduated  com- 
mence at  age  10,  but  the  process  implies  that  the  figures  at 
younger  ages  are  all  nothings,  whereas  there  were  several  figures 
in  the  experience  at  younger  ages  that  might  have  been  included. 
The  scale  adopted  was  steps  of  five.  If  the  graduation  had  been 
cast  in  steps  of  three  the  graduated  results  would  have  been  un- 
bearable. If  in  steps  of  seven  the  results  would  have  been 
improved — in  steps  of  nine,  better,  and  in  steps  of  eleven  still 
better — and  there  were  no  fundamental  reasons  against  either  of 
these  steps  being  adopted.  The  equations  with  either  of  these 
steps  would  equally  with  steps  of  five,  have  been  linear  equations. 
There  was,  however,  an  advantage  in  adopting  steps  of  five  which 
is  not  readily  observed.  It  is  a  part  of  the  process  that  certain 
figures  are  to  be  divided  by  the  cube  of  the  number  of  steps. 

If  graduated  in  steps  of  three   the  divisor  is    3^=      27 


five 

n 

68=    125 

seven 

jf 

73=    343 

nine 

» 

93=    729 

eleven 

SI 

11^=1331 

but  you  will  observe  that  dividing  by  125  is  effected  by  the  easier 
operation  of  multiplying  by  '008.  while  dividing  by  any  of  the 
others  cannot  be  performed  by  any  similarly  simple  operation. 
So  much  for  the  process.  The  obvious  irregularities  of  the  results 
so  brought  out  were  corrected.  The  most  apparent  instances  of 
unsmoothness  were  performed  by  a  very  neat  process  described  in 
his  papers.  The  results  of  assuming  figures  at  all  ages  younger 
than  age  10  as  nothings  were  also  corrected.  But  these  corrections 
however  beautifully  effected  are,  to  my  mind,  confessions  of  im- 
perfections. 

I  have  a  fundamental  objection  to  any  graduation  which  strictly 
recognises  the  exactness  of  the  original  facts  at  the  several  individ- 
ual ages.  The  facts  probably  declare  that  one  death  occurred  out 
of  two  exposed.  But  I  cannot  acquiesce  in  the  arithmetical 
deduction  because  one  died  out  of  two  that  50,000  will  die  out  of 
100,000,  or  that  the  probability  of  dying  in  that  year  is  '6. 

I  have  faithfully  repeated  Woolhouse's  method  performed  in 
steps  of  three,  five,  seven,  nine  and  eleven,  and  beg  to  annex  them. 
I  also  annex  an  epitome  of  the  number  of  deaths  in  each  five  yeara 
of  age. 
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Number  of  Deaths  in  each  Five  Years  when  the  Table  is 
Graduated  in  Steps  of  Three,  Five,  Seven,  Nine 

OR  Eleven  Years. 


By  the 

Number  of  8te» 

or  Graduatiox. 

• 

• 

1 

unad- 

Thrte. 

PiTe. 

0 

8«TMU 

a 
0 

irtM. 

§  lsiev«B.    0 

justed 
Table. 



> 

2 

> 

CS 

> 

10-15 

Deaths. 
1866 

75 

Deaths. 

165 

Deaths. 

Q 
298 

Deaths 

S 

Deaths. 

9 

I^I 

1776 

1643 

1733 

208 

1857 

15-20 

1903 

1789 

114 

2001 

98 

2279 

376 

2351 

448 

2361 

20-25 

3188 

3320 

132 

3162 

26 

2992 

IQ6 

2888 

300 

2829 

359 

25-30 

3093 

3124 

31 

3196 

103 

3262 

169 

3279 

186 

3260 

167 

80-35 

3too 

3572 

48 

3584 

36 

3584 

36 

3595 

^S 

3612 

8 

35-40 

402s 

4088 

13 

3997 

28 

3984 

41 

3987 

38 

4007 

18 

40-45 

4301 

4264 

37 

4365 

64 

4435 

134 

4489 

188 

4542 

241 

45-50 

5185 

5197 

12 

5193 

8 

5203 

18 

5250 

65 

5311 

126 

50-55 

6117 

6095 

22 

6213 

96 

6274 

157 

6332 

215 

6407 

290 

55-60 

7644 

7626 

18 

7647 

3 

7706 

62 

7796 

152 

7833 

189 

60-65 

9b6Q 

9G49 

20 

9569 

100 

9525 

144 

9464 

ao5 

9462 

207 

65-70 

1138S 

11331 

54 

11173 

212 

11134 

251 

11052 

,n^ 

10914 

471 

70-75 

12460 

12553 

93 

12433 

27 

12191 

269 

11901 

559 

11558 

902 

75-80 

1 1548 

11809 

261 

11761 

218 

11465 

83 

11048 

Soo 

10629  919 

80-85 

8510 

6789 

279 

8508 

2 

8313 

197 

8158 

352 

7992  S18 

85-90 

3908 

3652 

256 

3962 

54 

4249 

341 

4473 

565 

4679   771 

90-95 

1357 

1303 

54 

1325 

32 

1479 

122 

1733 

376 

2032  675 

95-100 

146 

23 

123 

135 

II 

278 

132 

429 

283 

613 

467 

100-105 
Totals, 

1642 

100,000 

1278 

4 

4 

42 

42 

102 

102 

ioo,ooo| 

100,000 

100,000 

3030 

100,000 

5010 

100,000 

6972 

It  has  been  stated  that  the  degree  of  smoothness  increased  with 
the  number  of  steps.  Such  a  statement  is  quite  natural.  The 
graduation  in  steps  of  three  is  too  near  to  the  ungraduated  original 
facts  to  be  accepted  as  a  smooth  graduation.  The  best  of  the 
whole  is  the  graduation  in  steps  of  five — because  the  sum  of  the 
positive  and  negative  deviations  from  the  facts  is  only  1278. 

While  the  sum  of  the  differences  when  graduated  in  steps  of  seven 

=  3030 

nine 

=  5040 

eleven 

=  6972 


99 


n 


9> 


»9 


>» 


91 


>> 


U 


as  shown  above.  The  effect  of  increasing  the  range  of  the  steps 
is  to  increase  the  magnitude  of  the  undulations,  which  may  be 
observed  by  casting  the  eye  along  the  horizontal  progress  of  the 
same  differences. 
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I  give  another  example  of  the  tendency  of  the  process  adopted 
by  Woolbouse. 


Expectation  of  Life  when  the  Process  of  Graduation 
is  performed  in  steps  of 


Abb. 

10 

Frv-n. 
(Hi:*.. 

5029 

50-291 

s<™. 

■023 

.... 

enre. 

B.... 

i>tm.r- 

50-314 

g0'320 

029 

50-326 

035 

15 

4624 

46'161 

46-111 

-050 

461G1 

■0 

46-229 

068 

20 

4209 

42'061 

43143 

-082 

42'229 

■168 

42-310 

■249 

25 

g^ 

38-405 

38-415 

■010 

38-4GO 

■055 

38-520 

115 

30 

34-fi8! 

34718 

■037 

34-772 

091 

34-P28 

•1*7 

35 

3103 

31-016 

31055 

■039 

31-117 

'lOI 

31-182 

-166 

40 

27-42 

27-399 

27-436 

037 

27-504 

■105 

27-S80 

•181 

45 

23-79 

23-792 

23-M55 

■063 

23-945 

■153 

24-046 

■254 

60 

2030 

20-30G 

20'386 

■080 

20'495 

■189 

20-626 

■320 

65 

1693 

lG-962 

17-070 

■108 

17'21l 

■249 

17-;(76 

414 

60 

I3"80 

13830 

13-974 

■144 

U'lCr. 

■335 

14-391 

■561 

65 

II  ox 

11012 

11-184 

■172 

11-413 

■401 

11-697 

683 

70 

8-54 

8-495 

8-715 

■220 

9-OOS 

■513 

9-648 

1153 

75 

6-42 

7-376 

6'646 

■270 

6-998 

■622 

7-394 

1-018 

80 

471 

4'719 

5-024 

305 

5'399 

■680 

5-816 

1097 

83 

351 

3-511 

3-789 

-278 

4-168. 

■647 

4-558 

1-047 

90 

2-35 

2 '357 

2-751 

■494 

3-147 

-790 

3-526 

1-169 

95 

I'2I 

■930 

l'G84 

■754 

2-209 

1-279 

2-581 

I -651 

100 

■0 

■5 

500 

■738 

■738 

-789 

789 

While  Woolhouse's  selection  of  five  steps  in  the  graduation 
coupled  with  his  minor  adjustments  of  obvious  irregularities 
fairly  repeats  the  results  of  original  facts,  it  is  obvious  that  the 
process,  as  a  process,  very  seriously  tends  to  produce  a  table 
which  differs  materially  from  that  forecast  by  the  original  data. 
The  expectations  of  our  future  lifetimes  would  thus  appear  to  be 
in  some  measure  regulated  by  the  peculiarities  of  mathematicians. 
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a^^ 

"•T^' 

etepaol 

^Nl^tt' 

Step,  of 
KtaTcn. 

1 

3 

1 

3 

1 

1 

i 

1 

J 

<i 

1 

T 

1 

SI 

1^ 

;i3 

57373 

1736 

67121 

1747 

56S83 

1755 

S6&61 

1758 

66220 

1761 

(12 

55487 

1886 

66293 

1828 

55050 

18S3 

64733 

1826 

64393 

1827 

53374 

1914 

58642 

1946 

63376 

1917 

53142 

1908 

1896 

62500 

64 

51379 

61628 

ao» 

G1376 

2001 

S11S7 

1986 

50873 

1966 

50642 

1958 

65 

» 

^ 

49460 

20S8 

49297 

2079 

49113 

2044 

48836 

2037 

48519 

2023 

66 

47329 

2131 

47162 

2135 

47002 

am 

46720 

2116 

46437 

2082 

«7 

449^2 

aaD4 

46116 

2213 

44963 

im 

44824 

2178 

44661 

2169 

44801 

2186 

66 

^ 

3304 

42805 

2311 

42720 

ma 

43693 

2231 

42S48 

2213 

42118 

2188 

69 

403M 

^ 

40443 

2362 

40446 

2274 

40314 

S37B 

40082 

22S6 

89880 

2288 

J? 

3703S 

34^ 

38129 

2314 

S8139 

2307 

37979 

2836 

37764 

2298 

S760G 

2276 

3^ 

3S944 

2185 

35756 

2383 

35601 

2378 

S6429 

2366 

36303 

2302 

72 

33647 

2297 

33330 

2426 

33162 

2439 

33043 

2381 

32983 

2320 

73 

30901 

31186 

2461 

30827 

2508 

30708 

2454 

30652 

2396 

30669 

2324 

74 

38467 

28353 

2833 

28273 

ZSS4 

28248 

2460 

28259 

2393 

28342 

2317 

7fi 

^ 

26576 

2777 

25695 

IS 

25788 

2460 

2376 

26047 

2295 

76 

33067 

22849 

2727 

23168 

23347 

2441 

23536 

2348 

23790 

2257 

77 

aSSio 

n 

20461 

2389 

20694 

2474 

20958 

2389 

21233 

2302 

21583 

2207 

78 

18369 

1813B 

2322 

8330 

2364 

18639 

2319 

1901S 

2218 

19441 

2142 

79 

ifiii3 

2250 

16828 

2211 

6074 

2256 

16427 

2212 

iflsro 

2145 

17381 

2060 

SO 

13921 

2192 

13767 

2161 

3939 

2135 

14323 

2104 

14S3E 

20S5 

15418 

1963 

81 

11962 

1559 

now 

ifles 

1919 

2020 

12342 

1981 

12921 

1S14 

13567 

1851 

82 

10050 

1912 

v.m 

10036 

1883 

10511 

1831 

11140 

1781 

11835 

1732 

83 

B31S 

■731 

1SJ4 

8317 

1719 

BB41 

1670 

9501 

1B3B 

10232 

1603 

84 

6ffi)8 

1721 

ir.»9 

6772 

1545 

7340 

1501 

8012 

1489 

8700 

1472 

6A 

541 1 

1 187 

i'.r.i 

1M3 

6426 

1346 

6010 

laao 

fi(i77 

1335 

7126 

1334 

SS 

4341 

1170 

3312 

1066 

4288 

IK!- 

1179 

6230 

1196 

87 

923 

3013 

809 

3347 

1028 

6168 

1062 

68 

^ 

i 

2273 

710 

2';74 

884 

4238 

930 

89 

1722 

551 

vm 

751 

3433 

805 

90 

1503 

1326 

396 

1461 

631 

2747 

686 

91 

"57 

U5 

1019 

307 

1056 

■lOS 

1301 

m 

1686 

618 

2168 

579 

92 

796 

675 

344 

728 

828 

va» 

362 

1267 

410 

1665 

433 

9» 

43S 

358 

337 

339 

474 

254 

662 

277 

932 

sa^ 

1289 

396 

94 

i^ 

292 

110 

227 

278 

196 

446 

216 

672 

260 

969 

320 

9R 

146 

0 

87 

136 

142 

282 

164 

471 

201 

715 

264 

96 

104 

43 

21 

2 

63 

83 

169 

113 

319 

152 

616 

199 

97 

104 

12 

9 

13 

40 

93 

76 

203 

111 

362 

154 

98 

12 

13 

48 

45 

129 

79 

245 

117 

99 

20 

28 

77 

52 

161 

84 

100 

16 

42 

36 

102 

59 

101 

4 

20 

22 

59 

43 

102 

B 

12 

30 

2B 

103 

2 

6 

12 

181 

1 

::: 

;;; 

2 

1 

11 

11 

Another  important  teat  of  the  rate  of  mortality  deduced  by 
WoolhouM'a  method  of  graduation — taken  in  Bteps  of  five — is  to 
re-applj  the  graduated  q^  to  the  original  number  exposed.  The 
reaslt  is  fairly  eatisfactory.  The  following  are  the  reBuIts  of  the 
calculation. 
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Comparison  of  Actual  Deaths  with 
Recomputed  Deaths. 

I. — Grouped  in  Fives. 


DtfTerence. 

Age«. 

Number  of 
recompated  deaths. 

Actual 

naniher 

of  deaths. 

Actual  deatba. 

Greater. 

Less. 

10-14 

8-924 

10 

1076 

•  •  • 

15-19 

34-335 

36 

1-665 

•  •  ■ 

20-24 

225-750 

232 

6-250 

•  •  • 

25-29 

671-285 

659 

•  •  • 

12-285 

30-34 

1,260-635 

1,273 

12-365 

•  •  • 

35-39 

1,757-365 

1,772 

14-635 

•  •  • 

40-44 

2,009-379 

1,980 

•  •  • 

29-379 

45-49 

2,212-795 

2,209 

•  •  • 

3-795 

50-54 

2,302093 

2,271 

•  •  • 

31093 

55-59 

2,326-387 

2,334 

7-613 

•  •  • 

60-64 

2,286-335 

2,312 

25-665 

•  •  • 

65-69 

2,005-948 

2,040 

34-052 

•  •  • 

70-74 

1,621-670 

1,609 

•  •  • 

12-670 

75-79 

1,072-436 

1,054 

•  •  • 

18-436 

80-84 

525-607 

527 

1393 

•  •  • 

85-89 

160-000 

160 

...         1 

■  •  • 

90-94 

35-585 

36 

•415 

•  •  • 

95-99 
Sums,  .     . 

3-863 

3 

•  •  • 

•863 
108-521 

20,520-393 

20,517 

105-129 

Difference, 

3-392 

•  •  • 

3-392 

•  •  ■                 i 

II.     Groi 

jped  in  Fif 

teens. 

Under  20 

43-259 

46 

2-741 

1 
•  •  « 

20-34   ; 

2,157-670 

•2,164 

6-330 

•  •  • 

35-49 

5,979-539 

5,961 

* 

...         ' 

18-539 

50-64 

6,914-815 

6,917 

2-185     1 

•  •  • 

65-79 

4,700-054 

4,703 

2-946 

•  •  • 

80- 
Sums,  .     . 

725055 

726 
20,517 

-945 
15-147 

•  •  • 

20,520-392 

18-539 

Difference, 

3-392 

•  •  • 

3-392     1 

•  •  • 
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These  calculations  point  out  that  Woolhouse's  method  in  steps 
of  five,  with  all  his  emendations  and  corrections  incorporated, 
fairly  presented  the  substance  of  the  original  facts ;  but  while  that 
is  so  I  am  clearly  of  opinion  that  the  method  is  not  the  one  that 
is  most  applicable  to  our  requirements.  One  curve  passing  through 
each  seventh  year,  or  even  each  tenth  year,  adjusted  in  the  form  I 
shall  hereafter  point  out,  would  have  been  freer  of  those  minor 
irregularities  which  have  been  deemed  absolutely  necessary  to  be 
corrected. 

Before  parting  with  Woolhouse's  method  I  add  a  few  more 
examples,  applied  to  some  simple  figures. 


1 
1 
I 
1 
I 


SumsS 


II 


-024 
-040 
-040 
-•016 


•040 
•232 
•440 
•640 
•808 
•920 
•808 
•640 
•440 
•232 
•040 
-•016 
-•040 
-•040 
-•024 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


Original 
facts. 

Graduated 
results. 

Original 
facts. 

Graduated 
results. 

Origiual 
facts. 

-  024 

-  ^024 

-  •256 

-  ^040 

-  -184 

-  -040 

-  016 

-  232 

+  -256 

-  -104 

+  -736 

+  ^232 

+ 1  -952 

+  -656 

1 

+  2-368 

1 

+ 1  144 

1 

10 

+  2-608 

1 

+  2-320 

2 

1 

+  2-648 

1 

+  2-648 

3 

1 

+  2-320 

10 

+  2-608 

4 

1 

+  1  144 
+  -656 
+  232 

-  ^104 

-  232 

-  ^040 

-  ^040 

1 

+  2-368 
+ 1  952 
+  736 
+  -256 

-  -016 

-  -184 

-  -266 

5 

-  024 

-  024 

14 

14^ 

14 

14- 

15 

5S,  . 

•rt    OB  ^^ 


+ 


111 

296 
481 
222 
518 
+  2-370 
+  4111 
+6  407 
+  3-926 
+ 1  ^778 

-  -629 

-  -816 

-  •665 


15 


«    OS 


024 
064 
104 
120 
080 
272 
792 
+ 1  432 
+  2^120 
+  2-760 
+  2-728 
+  2-408 
+  1-848 
+  1-120 


+ 
+ 


+ 
+ 


•320 
•024 
•136 
•176 
•120 


15 


^  s 

Is- 

o 


+ 
+ 
+ 
+ 


•008 
•023 
•038 
•044 
•029 
•073 
•218 
•434 
•711 


+ 1  032 
+ 1  -370 
+  1-691 
+ 1  -793 
+ 1  -807 
+ 1  -708 
+  r504 
+  1-213 


+ 
+ 
+ 
+ 

+ 


•860 
•480 
•277 
•117 
•009 
•049 
•064 
•044 


15 


These  sufficiently  illustrate  the  practical  results  of  his  process. 
There  is,  most  assuredly,  a  very  apparent  symmetry  about  it,  but 
as  to  its  appropriateness  to  the  graduation  of  a  table  of  mortality 
that  is  a  different  matter.  I  conclude  with  another  example. 
The  rough  facts  are  those  of  some  probability  curve,  where  it  is 
most  desirable  to  preserve  the  figures  showing  the  maximum 
height  of  the  apex  of  the  curve. 
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ANOTHER   PROCESS   OP   GRADUATION. 

The  process  of  graduation  which  I  have  now  the  honour  to  lay 
before  you  is  based  upon  the  numbers  alive  in  the  Table  of 
Mortality  deduced  from  the  original  data.  The  table  is,  as  has 
been  explained,  the  continued  product  of  the  radix,  into  the  pro- 
bability of  living  over  each  age  of  life,  viz. — 

la  =  radix 

and  so  on ; 
from  which  we  have  at  every  tenth  age 

etc. 
or  as  in  the  H^  table,  vol.  i.,  page  273 — 

DMtbi. 

/,o= 100000 

3840 
^0=  96160 

6290 
i,o=  89870 

7640 
^0=  82230 

etc.  etc. 

It  appears  to  my  way  of  looking  at  the  question  that  all  we 
require  is  to  interpolate  figures  between  these  fixed  points,  and 
repeat  the  same  fixed  numbers  at  each  decennial  age  in  the  ad- 
justed series  as  they  appear  in  the  rough.  It  seems  to  me  to  be 
immaterial  whether  we  fix  upon  every  seventh  age  or  every  tenth 
age.  I  am  merely  illustrating  a  process.  Every  fifth  age  might  too 
closely  repeat  the  sinuosities  of  the  original  facts.  I  have  for  my 
present  purpose  selected  every  tenth  age,  believing  that  the  num- 
bers at  these  points  would  amply  maintain  the  original  character 
of  the  facts.  You  will  also  observe  that  by  adhering  to  fixed 
points  in  the  Ix  column,  the  same  number  of  deaths  in  each  ten 
years  is  reproduced  in  the  adjusted  series,  that  is  if  I  were  required 
to  interpolate  the  above  series. 

VOL.  TV.  ^^  ^ 
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Deaths. 

viz,,  ^10= 100000 

3840 
Z,o=  96160 

6290 
i,o=  89870 

7640 
Z,o=  82230 
etc. 

the  whole  of  these  figures  would  be  repeated  in  the  adjusted 
series. 

Another  character  of  my  process  is  to  interpolate  the  logarithms 
of  the  numbers.  You  will  see  as  I  go  on  that  it  is  a  very  much 
simpler  process  when  finding  the  n***  power  or  the  n^  root  of  any 
number,  to  work  with  the  logarithms  of  the  numbers  than  with 
the  numbers  themselves.  Another  advantage  of  employing  loga- 
rithms is  that  I  have  only  one  conversion  from  logarithms  to 
numbers  at  the  very  last  stage  of  the  work.  Another  advantage 
of  adhering  to  logarithms  is  that  we  need  not  be  so  particular 
with  the  difference  between  logarithms  and  their  complements. 
The  transition  from  the  one  to  the  other  is  done  at  sight. 

We  all  know  that  the  ordinary  formula  for  the  interpolation  of 
a  series  of  numbers  is 

Cr,+^=  £/.+nA  Cr,+^(^^^)  A»  U.+  etc. 
and  if  n  become  ~  and  using  the  symbol  Y^^.^  in  place  of  log.  27«^« 

T 

or  colog.  Ux^n  we  will  have 
r,.,=  r.+lA-+^(^-l)A'+^(^-l)(^-2)A'+etc 

1.  2  1.  2.  3 

If  we  used  the  above  formula  as  it  is  written  the  labour  would 
be  exhausting.  In  place,  however,  of  using  the  differences  of  the 
series,  let  the  values  of  these  differences  in  terms  of  the  originals 
be  retained.    Thus — 

A  X»=  Xaj+r  ~  Yx' 

A  lc^l04.9r — 21jn.r  +^»- 

A  Yga^Yfi^ir  —  31^+j,.+  31af+r — Y^ 

A*r,=  etc. 

Inserting  these  values  in  the  original  equation,  and  expressing  it 
in  the  ascending  powers  of  n,  we  get 
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1-2 


+j(^-i)(j-2)(y.^3r-3r^+,,+3n+,-r.). 


=n-i+!L. 


1-2-3 
+  etc. 


1-2-3 
_Trw'  — 6wV  — llnr'     ^     —  n'+5nV— 6nr*     «► 


:■)■ 


»^^r 


("■ 


-4nV+3nr» 


=  71 


F         F 


3 


«+ri 


.•  •* -fl! 


1 


+  nV 


2r3 
15r 
6r2 


1  +  I^»+8r 


-n"+3nV-2nr* 


«+r 


.K 


3r 


»+8r 


6r2 


6r3 
llr2^ 


^  6r  ^      12r 


+  w 


6r 


»+sr 


9r2 
6r 


'6r2 


6r2 


rr     18r2.^ 


6r 


a»+8r 


2r2 
6r 


_  ,/  Y,'Y^^,r^  \  1  o  ,  ^,/r:,^rl5'rr^^8r3r\  1  « 

■^'*r.+,18r«-r,+.,2r«  6r 


I  have  limited  the  algebraical  expansion  of  the  process  to  three 
terms,  in  order  that  the  student  may  not  be  overwhelmed  at  the 
first,  but  I  have  developed  it  for  several  other  terms,  and  have 
practically  applied  it  to  six  and  to  eight  terms.  You  will  observe 
that  where  r  is  fixed  at  10  the  expression  can  be  put  in  the  form  of 

Log.  Y^^n=in*A+n*B+nG  ov 

.-.  n+n=10"'^-^^+"^- 

To  give  a  simple  example. 

Take  the  first  four  terms  of  the  H**  table 


Zio= 10000 
,0=  9616 

,0=  8987 
40=  8223 


Log.  ^0= 4-0000000 
,0  =  3-9829945 
„=3-9536147 
40=3-9150303 
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Deaths.  Ai. 

35 

33 

32 

31 

30 

30 

27 

27 

26 

3820  24 

24 

22 

21 

20 

19 

18 

16 

16 

14 

6290  14 

12 

11 

10 

10 

8 

8 

5 

6 

5 

7640 

The  above  work  seems  formidable,  but  when  it  is  pointed 
out  that  the  whole  of  it,  after  the  differences  have  once  been 
ascertained  and  checked,  can  be  worked  out  by  Burrough's  Arith- 
moter,  two-thirds  of  the  labour  difficulties  disappear. 

Again,  the  foregoing  is  a  process  of  determining  the  inter- 
polated ^«+nS-  But  the  interpolated  xPm-^n^  can  as  simply  be 
worked  out  by  determining  constants  from  the  values  of  the 
function 

Log.  ;,.+,=Log.^, 
and  repeating  the  processes  of  check  and  of  difference,  and  thus 


^0  = 

100000 

^,= 

99758 

242 

^l.= 

99481 

277 

^.= 

99171 

310 

^4  = 

98829 

342 

/u  = 

98456 

373 

^..= 

98053 

403 

^1,= 

97620 

433 

^.= 

97160 

460 

^,.= 

96673 

487 

^.0  = 

96160 

513 

^1  = 

95623 

537 

i..= 

95062 

561 

/„  = 

94479 

583 

h.^ 

93875 

604 

/..= 

93251 

624 

^.= 

92608 

643 

;„  = 

91947 

661 

/..= 

91270 

677 

^.= 

90577 

693 

^.0  = 

89870 

707 

^.1  = 

89149 

721 

^.= 

88416 

733 

i..= 

87672 

744 

^.4  = 

86918 

754 

^.= 

86154 

764 

/..= 

85382 

772 

/.!  = 

84602 

780 

^.= 

83817 

785 

^.= 

83026 

791 

^40  = 

82230 

796 

588 
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of  compiling  a  table  of  the  logarithmB  of  !>«  can  be  deFeloped, 
80  that 

Log.  i>.+«=n"^+n5+C 

and  if  there  were  a  further  actuarial  function,  so  that 

a  similar  process  would  develop  it. 

A^ain — ^if  it  were  desired  to  graduate  so  as  to  make  the  sum 
of  the  nufnimi  aiive  in  the  rough  and  in  the  adjusted  series  equal, 
a  precisely  similar  process  would  be  followed. 

So  much  for  my  process.  Practically  I  hare  applied  the 
process  to  the  development  of  the  whole  life — with  profit — 
experience  of  the  new  0^  table  from  age  10  to  age  100.  To 
do  this  in  one  equation  of  ten  terms  was  almost  within  reach,  but 
meantime  I  have  limited  it  to  two  stages  of  six  terms  each— two 
of  them  overlapping. 

The  first  stage  was  an  interpolation  of  the  following  first  six 
terms 


Log.  /lo 


)> 


)) 


)> 


)) 


)) 


•  0        — 
^0         = 


50000000 
4-9817886 
4-9610152 
4-9292275 
4-8791511 
4-7902942 


by  the  following  formula 


n 


,   10   -*  80    •'•O   .  .A-'  so     -'40      -^  00 


7'   i.V    10. xr 
20   -'40    -'0 


l+»* 


•  '•  XT  »»*00. 


SO 


so 

7'  4t000.V 
40       •'OO 


7  140. XT  1400. V*  >*0 
10     -*  SO      -'SO 


7SS00  .XT  44000.  XT  40400       XT  770000.  V  TSOOOO  .  TT  44000 
,   10 •'  40 -'  40       I  ^l-fSO -'  44 -^  » 


•0 


y'     SS4000.Xr     lOrOOOO.TT     404444 
10  •'so  -^  k9 


+n 


7'     S740000.V'  4000000. XT  1400000  1 

10      -too      •'•o  A 


40 

7'  400000  ,V     4000000.  XT  440000 
SO        •'40        •'OO 


12,000,000 
Log.  t+n=n*^+n*5+n'C+ii'2)+n^. 
and  the  actual  working  of  the  formula 


r^io^ 

= 60000000  X 

1  = 

5-0000000 

^»" 

=4-9610152  X 

10= 

49-6101520 

V 

=4-8791511 X 

5= 

24-3957555 

79-0059075 

r»' 

-4-9817886  X 

6= 

24-9089430 

V 

=4-9292275  X 

10= 

49-2922750 

[w 

=4-7902942  X 

1  = 

4-7902942 

78-9915122 

il= 


0143953 


12,000.000*°'^^^"^ 


\W     =4-7W)2M2x 
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=5-000O0O0x 
=  4  9610152  X 
=4-8791511  X 


760-0000000 
6,449-3197600 
2,683-0331050 


9,S82-S92S650 


„      2  6016750 

■^-i2;ooo:ooo- 

50000000  X 
4 '96 10152  X 

4'(J7B1511x 

8.500  = 
59,000= 
20,500  = 

42,500-0000000 
292,699 -8968000 
100,025 -.-.975500 

1-9817886  X 
4-9292275 x 
4 -7902942  X 

35,500  = 
40,000  = 
3,500= 

1,176,893-4953000 
241,032-1470000 
16,766  0297000 

433,222-4943500 
435,151-6725000 

„_  70-821850 
12,000,000-' 

4-98l7»86x 
4-9293275  x 
4-7902942 X 

770.0WJ  = 
780,000  = 
50,000= 

3,835,977-2220000 

3,844,797-4500000 

239,614-7100000 

^-mtMi87s,ui,sa 


■p0O,O(U.901,gia83t 


=5-0000000> 
=  4-9610152  > 
=4-8791511  > 


225,000=  1,126,000-0000000 
1.070,000=  6,308,286-2640000 
3,360,000=  1,4S 


7.921 .427-3496000 


=  5-0000000  X  2,740,000= 
=  4-9610152x6,000,000  = 
=4-8791511x1,600,000= 


=4-98178S6x  600,000=29,890,731-6000000 
=4-9202275  X  4,000,000=  19,716,910-0000000 
=4-7902942x    240,000=  1,149,670-6080000 


13,700.000-0000000 
29,766,091-2000000 
7,318,726-6500000 

50,784,817-8600000 


-  60,767,312-2080000 
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The  formulK  thus  becomei  * 

Co.  log.  /,+,=»'xOOO,000,001,199,608,3 
+  n'  X  -999,999,876,131,250 
+n  •  X  -000,005,901,820,835 
+  ti'x -999,905.169,375 
+n   X  •002,292.136,833 

To  check  the  accuracy  of  these  figures  let  n=10 

Co.  log.  i,.=100,OOOx-4  =  -000,119,960,833 
+  10,000  X  B=  ■998.751,312,5 
+     1.000  X  C= -005,901,820,833 
+        lOOx  2^=-990,516,937,5OO 
+  10=  £=-022,921,368,333 

■018,211,400 
.•.  Log.  /„=-981,788,6  aa  stated. 

The  above  constants  are  accordingly  correct^  and  the  table  may 
be  proceeded  with.  This  is  done  by  finding  directly  tbe  first 
few  raluea  thus : — 

Let  »=1  W=000,OQ0,001,199,6O8,5 

5='999,999,t!75,I31.250 
C=  ■000,005,901,820,833,3 
Z)= -999,905,169,375 
£=■002,293,136,833,333.3 
Co.  log.  /,.  =  -003.203.084,360,025 

Letn=2        32  ^  =  -O0O,OO0,O38,387,466 
16  B=-999,998,002,100 
8    C=-O0O,047,214,56G,G66 
4  Z)= -999,620,677,600 
2   £=  ■004,584,273,666,666 

Co.  log.  („  =-004,250,206,220,800 


Letn=3      243  ^=-000,000,291.504,825 
81   B= ■999,989.885,631,260 
27   C= -000,159,349,162,6 
9  i)=-999,146,624,376 
3   £=-006,876,410,500 
Co.  log.  I„  =-006,172,461,173,675 
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Letn=4        1024  ^=-000,001.228,398,933 
256  £=-999,968,033,600 
64   C=-000,377,716,633,333 

16  Z)=-998,482,710 
4  £=-009,lfi8,54Y,333,333 

Co.  log.  i„  =-007  998,235,865,600 

Letft=5        3125  ^  =  '00O,003,748,77G,O+l,666 
625  B= -999,921,957,031,250 
125   (?=O00,737,727,6O4,166,666 
25  i>=-997,629,234,375 
6  £=-011,460,684,166,666,666 


Co.  log.  i, 

=  009,763,351,953,125 

Let  fi=6 

7776  .<=«10,0O9,328,164,40O 

1296  «=-999,838,170,l 

216  C=  001,274,793,300 

36  7)=-996,686,097,6 

6  £=  013,752,821,0 

Co.  log.  (, 

=  01146   210,064,400 

L«t«=7 

16807  ^=000,020,161,817,268,333 

2401   B=-999,700,190,131,260 

343   0=002,024,324,645,833,333 

49  Z)=-995,353,29S,376 

7  £=-016,044,957,333,333,333 

Co.  log.  I, 

=  013,142,933,602,675 

Let«=8 

32768  ^=-0Oft039,30S.766,866 

4096  B=999,488,537,6O0 

612   (7= -003,021,732,266,666 

64  O=-993,930,840 

8  £=-018,337,004,666,666 

Co.  log.  i, 

=  -OU,817,,513,299,200 

Let<i=9 

59040  ^  =  -000,070,836,672,476 

6661  £=-999,180,736,131,2.60 

729   C=-0O4,3O2,427,387,600 

8!   Z)=-992,318,719,375 

9  £=-020,629,231,600 

Co.  log.!,. 

=  •016,601,960,066.226 
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Co.  log.  {,0  tiAfi  already  been  found.    The  first  eloFen  items  in 
the  table  are  thus : — 

Age  10  000,000,0 

11  997,796,915,630,975 

12  995,749,793,779,2 

13  993,827,438,826,425 

14  992,001,764,134,4 

15  990,246,648,046,875 

16  988,638,789,945,6 

17  986,857,066,297,375 

18  985,182,486,700,8 

19  983,498,049,933,775 

20  981,788,600 


from  which 


A*: 
A*: 
A*: 

A* 
A*= 


•002,203,084,360,025 
•000,155,962,499,250 
•000,031,095,591,250 
•000,002,708,944,000 
•000,000,143,953,000  Constant. 


The  table  of  log.  /,+«  may  now  be  filled  up  from  11=  10  to  n=60, 
which  of  course  will  exactly  check  at  ages  20,  30,  40,  50,  and  60. 

If,  now,  the  same  process  be  repeated  for  ages  50,  60,  70,  80, 
90,  and  100,  viz.: — 


we  shall  find 


Log.  /,o 
/.a 

I 


n 


90   — 
M00  = 


4-8791511 
4-7902942 
4-6067735 
4-1876616 
3-2174664 
10379127 


A- 

B: 

C: 

D: 

E: 


•000,000,014,018,200 

•999,999,325,532,916 

•000,028,910,425 

-999,867,860,208,333 

-007,850,330,500 


which  being  checked  by  assuming  n=10,  and  the  value  of  the 
first  ten  items  found  and  difi'erenced,  we  shall  have 


a  Table  of  Mortality 


593 


>» 


>> 


)> 


>j 


n 


>» 


>» 


)> 


)> 


>) 


Log.  ^50=4-879,151,100 

^„ =4-871,404,659,315,550 
Z„=  -863,758,057,657,600 
/„=  -856,060,010,561,150 
^„=  -848,172,056,403,200 
^„=  -839,966,874,218,750 
Z„=  -831,326,601,516,800 
Z„=  -822,141,152,096,350 
/58=  -812,306,533,862,400 
Z5«=  -801,723,166,641,950 
^=   790,294,200 

which  when  differenced  will  give 

A' =  -007,746,440,684,450 

A* = -000,099,839,026,500 

A'= -000,151,284,465 

A*= -000,012,822,842 

A'= -000,001,682,184  Constant. 

This  portion  of  the  table  may  now  be  built  up,  when  it  will 
reproduce  the  above  original  log.  ^fo+n}  ^^^  the  entire  table 
produced  from  age  10  to  100. 

My  difficulties  now  commence.  *I  have  two  values  for  the  ten 
years  from  50  to  60 — the  last  of  the  first  set — and  the  first  of  the 
second  set,  and  my  difficulty  is  to  run  the  two  halves  together 
without  any  hitch.  I  have  not  passed  much  time  over  it,  but  I 
have  no  doubt  that  with  a  little  attention  the  difficulty  may 
nearly  disappear. 

I  now  produce  the  entire  table : 


Age 

10 

Ix. 

Deaths. 

1 

Rate  of 
Mortality. 

Age 

X. 

22 

Ix. 

Deaths. 

i   Rate  of 
Mortality. 

lOOOOO 

1 

506 

-005060 

95114 

407 

4279 

11 

99494 

468 

4704 

23 

94707 

419 

4424 

12 

99026 

437 

4413 

24 

94288 

435 

4614 

13 

98589 

414 

4199 

25 

93853 

451 

•004805 

14 

98175 

396 

4034 

26 

93402 

469 

5021 

15 

97779 

384 

-003927 

27 

92933 

487 

5240 

16 

97395 

378 

3861 

28 

92446 

506 

5474 

17 

97019 

373 

3845 

29 

91940 

525 

5710 

18 

96646 

374 

3870 

30 

91415 

546 

•005973 

19 

96272 

381 

3958 

31 

90869 

567 

6240 

20 

95891 

383 

-003994 

32 

90302 

588 

6511 

21 

95508 

394 

4125  33 

89714 

609 

6788 

594 
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Age 

%, 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 


89105 
88473 
87819 
87142 
86440 
85714 

84963 

84184 

83378 
82542 
81675 
80775 
79834 
78857 
77844 
76795 

75710 

74524 

73292 
72014 
70689 
68321 
67929 
66477 
64958 
63368 

61701 

59969 
58145 
56230 
54223 
52126 
49941 
47673 


Deathi. 


632 

654 

677 

702 

726 

751 

779 

806 

836 

867 

900 

941 

977 

1013 

1049 

1085 

1186 

1232 

1278 

1325 

1368 

1392 

1452 

1519 

1590 

1667 

1732 

1824 

1915 

2007 

2097 

2185 

2268 

2345 


Rate  of 
Mortality. 


7093 

•007392 

7709 

8056 

8399 

8761 

•009169 

•09574 

•10027 

•10504 

•11020 

•011650 

12238 

12846 

13476 

14129 

•015665 

16532 

17437 

18399 

19353 

•02008  r 

21375 
22850 
24477 
26307 

•028071 
30415 
32935 
35693 
38674 

041918 
45414 
49190 


Age 

X. 

W 

68 

45328 

69 

42913 

70 
71 

40437 

37709 

72 

35344 

73 

32754 

74 

50154 

75 

27563 

76 

24998 

77 

22479 

78 

20026 

79 

17662 

80 

81 

15405 
13276 

82 

11292 

83 

9469 

84 

7818 

85 

6346 

86 

5060 

87 

3955 

88 

3026 

89 

2263 

90 
91 

1650 

1171 

92 

808 

93 

540 

94 

349 

95 

218 

96 

131 

97 

75 

98 

41 

99 

22 

100 

II 

Deaths. 


Bate  of 
Mortali^. 


2415 

2476 

2528 

2565 

2590 

2600 

2591 

2565 

2519 

2453 

2364 

2257 

2129 

1984 

1823 

1651 

1472 

1286 

1105 

929 

763 

613 

479 

363 

268 

191 

131 

87 

56 

34 

19 

11 

11 


1 


53279 
57698 
•062517 
67662 
73280 
79379 
85926 
•093060 
•100768 
•109124 
•118047 
•127788 
•138202 
•149443 
•161475 
•174358 
•188283 
•202647 
•218379 
•234893 
•252148 
•270879 
•290303 
•309992 
•331683 
•353704 
•375358 
•399083 
•427481 
•453333 
•463415 
•500000 
•000000 


I  now  exhibit  a  check  upon  the  correctness  of  any  one  of 
these  numbers.  Let  age  37  be  taken  at  random,  that  is  n  will 
equal  27  : 

27»x  il  =  14,348,907- X  •000,000,001,199,608,333=  •017,213,068,411,425 
27*x  B  =  531,441x  •999,999,876,131,260  =-933,639,626,631,260 
27^  X  (7  =  19,683-  x  -000,006,901,820,833,333=  116,166,639,462,600 
27«  x  Z)  =  729-  X  -999,906,169,376  =  -930,868,474,376 

27  X  J^  =  27  -  X  -002,29-2,136,833,333       =  -061,887,694,500 


•  4 


27»il  +  27*5+27«a+27«2)+27i7=Co.  log.  l^i        -069,774,403,380,176 

log.  /»     =  -940,226,696,619,826 

and  /37B  87 142  as  m  ta\Ac). 
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You  will  also  observe  that  the  first  difference  column  is  the 
log.  or  the  Go.  log.  of  the  probability  of  living  one  year — so  that 
the  entire  system  of  graduation  as  suggested  by  me  by  inter- 
polating between  the  logarithms  of  the  ^q,  ^20*  ^9o»  ®^^*'  submits  to 
all  our  requirements  and  presents  in  a  clear,  unbroken  chain  the 
identical  material  we  desire  for  developing  those  tables  that  are 
essential  to  the  prosecution  of  our  business. 

There  is  only  one  hitch  in  the  foregoing  figures,  and  that  hitch 
rests  entirely  with  myself.  You  will  understand  that  it  is  no 
part  of  my  process  to  take  two  steps  in  the  development.  My 
intention  was  to  make  the  interpolation  by  one  step  from  age  10 
to  age  100,  and  I  have  the  formula  almost  ready,  but  I  had  no 
spare  time  to  dwell  upon  it,  and  the  two  steps  seemed  to  me  to  be 
sufSciently  exact  for  the  purpose  of  illustrating  the  method.^ 

I  have  now,  in  conclusion,  to  show  how  far  the  rate  of  mortality 
involved  in  these  consecutive  numbers  living  when  re-applied  to 
the  original  numbers  exposed  will  repeat  the  original  number  of 
deaths. 

It  has  already  been  pointed  out  that  the  unadjusted  rate  of 
mortality  in  the  table  of  mortality  roughly  deduced  from  the  facts 
is  identical  with  the  rate  in  the  facts  themselves.  I  have  also 
shown  that  the  number  of  deaths  in  each  ten  years  of  the  un- 
adjusted table  exactly  coincides  with  the  number  in  the  adjusted 
table,  and  accordingly  it  is  almost  to  be  expected  that  the  total 

^  The  complete  formula  for  the  ten  terms  is 
"'g'*»+«— »  Y  i.y  w.y  i«-y^84^T7;» 

-•^lO     •'so      •'M        -"^TO      ''^90 

7-   45  .y    1548.  y   5188.y^8a78.y_333 
.y,,     10         ■'^90  ^60  ''^70  ''^flO 

^  •  y  «i6.y  8838.  y  5040.y  iM8.y    S6 
^70       '•40        -'^eo        •'^80        -'^lOO 

7-   7434.  y    03486.  y    84420.  y    21744.  y     646 
,,.,    ao       •'^40        •'eo        •'80        •'loo 

"^^^   y   870.  y   28234.  y    88B06.y^63434.y    6186 
-'^10  •'so  -'60  -"^TO  •'W 

y   9460  .y   283.702.  y    884,876.  y   478,286.  y_4>722 
1  ^6-'^10  -^80  •'60  •'to  •'90 

^        y   77618.  y    806,312.  y    768,800.  y    187,992.  y,^46J6 
•■»  ■'40  -«80  -«80  •'100 


+  n' 


^y^491.841 .  7^3.495.996.  y;^4. 129.398.  y^961. 864    . 7^^22449 
y^^6W78    .yj^l.710.8a4.7^4.6S3.894.y-^2,476,898.y^ai9,Wl 


4^10'"'^    » 7^6.278,062  . 7^16.408.874. 7^7.770,924. y^896,4n 

+  **  7^1,984,0^ .  7^i2.i46,4ii. 7^1*.i*7.«o.  7^2,9*1,612.  Y^^vrm* 

*  ,7^4.681.086. 7^24.383.184. 7^24,748.880 . 7^6,314.898  . 7ioo^>«»'^ 

+  **  7^^723.6dO    .  7^13.802,376  •  7^29. W0.184 .  7^14,163.676 .  7^1.181 .304 

4.    ario^.'W.7«>'r3olg.g^2.448.7^29.479,464.7^13.835.344.7^1.108.868 
7«,^W8.aM•7».»*;2e7jr  24,040,800. 7    6.012,998  .7     109,684 


»•         •'40'      •         ■'60"'         ■'80'"  •'100 

7^3.288,920. 7^10,160,640.  7^9.144.676  .  r^l,m,1M^  Ty^^"^ 
7^^1,028,676.7^6.581.840  .7^U.430  7a0.7,j^6.08l),«».  Y^^ 
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quantities  A  and  B^  and  thereby  giving  some  weight  to  the 
magnitude  of  the  several  details.  To  solve  these  equations  by  the 
ordinary  methods  employed  in  elementary  determinants,  and  thus 
to  find  the  factor  or  factors,  which,  when  applied  to  the  original 
q^  will  modify  it  in  the  precise  direction  and  to  the  required  ex- 
tent, so  as  to  make  the  recomputed  deaths  exactly  coincide  with  the 
actual  deaths.  This  method  will  also  be  found  exceedingly  effective 
in  those  cases  where  the  experience  of  a  fund,  or  of  a  company,  is  not 
of  sufficient  maturity  to  warrant  the  computation  of  a  special  table 
of  mortality.  It  only  modifies  the  "  Standard  Table  "  to  suit  the 
special  case.  It,  however,  opens  a  wide  field  for  actuarial  enter- 
prise. If  three  unknown  quantities  are  employed,  two  of  them 
for  the  whole  of  life,  and  one  for  a  period  of  say  seven  or  ten 
years,  corresponding  to  an  assumed  duration  of  selection, — it 
facilitates  the  calculation  of  tables  giving  effect  to  the  light 
mortality  during  the  years  of  selection,  and  at  the  same  time  giving 
expression  to  the  heavier  mortality  after  the  benefit  of  selection 
has  passed  off,  but  combining  these  lighter  and  heavier  mortalities 
so  that  the  number  of  the  total  actual  deaths  coincides  with  the 
total  recomputed  deaths.  Besides  it  is  excellent  actuarial  practice, 
and  may  probably  lead  to  something  more  useful.  I  do  not  give 
any  example,  as  the  subject  really  deserves  an  extensive  series  of 
examples  to  make  it  perfectly  understood,  but  these  would  involve 
much  more  attention  than  I  am  at  present  able  to  undertake. 
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On  the  preparation  of  a  Table  of 
Mortality  from  observations  of 
various  magnitudes 

{Read  before  the  Actuarial  Society  of  Edinburgh,  20th  December  1900.) 


In  the  paper  that  I  had  the  pleasure  of  reading  before  this 
Society  in  the  course  of  last  Session,  I  brought  forward  a  problem 
to  which  I  promised  to  recur  on  an  early  occasion.  That  problem 
was  a  consideration  of  the  present  method  of  dealing  with  obser- 
vations of  various  magnitudes  when  striking  the  rates  of  mortality 
experienced  in  each  year  of  life.  Our  early  mortality  tables  were 
derived  from  observations  of  a  very  general  nature.  The  gro^ 
number  of  lives  passing  through  each  year  of  age  and  the  number 
of  deaths  arising  out  of  that  number  furnished  the  whole  of  the 
materials  for  producing  the  desired  rate  of  mortality.  Indeed  in 
some  instances  these  numbers  at  each  age  may  have  been  ascer- 
tained by  some  mathematical  interpolation  from  larger  groups  at 
younger  and  older  ages.  There  was  no  discrimination  as  to  the 
relative  weights  that  may  be  allotted  to  any  sections  of  these 
numbers.  Thus  in  the  tables  derived  from  the  numbers  of  the 
population  there  was  no  distinction  between  the  numbers  dying 
out  of  the  sick  and  the  numbers  dying  of  the  healthy.  In  more 
recent  researches,  however,  we  have  improved  upon  our  former 
methods  of  tabulation.  The  exact  problem  to  be  solved  was  not 
that  of  finding  the  general  average  rate  of  mortality  for  each  year 
of  life,  but  rather  to  ascertain  the  flow  of  mortality  emanating 
from  each  group  of  healthy  lives  enrolled  at  each  age  and  carefully 
tracing  their  mortalities  year  by  year  during  all  the  subsequent 
years  of  their  lives.  Each  group  of  enrolments  exhibiting  its  own 
stream  of  mortality.  There  were  thus  many  tables  of  mortality — 
each  one  of  them  being  solely  applicable  to  lives  enrolled  at  its 
own  initial  age  of  entry — each  e^diibiting  a  lighter  vein  of  mortal- 
ity during  the  years  immediately  subsequent  to  their  pajssing  the 
test  of  being  healthy  lives — ^that  is  healthier  than  other  lives  of 
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Age. 

35—36 
36—3? 
37—38 
38—39 
39—40 
40—41 


Total  Deaths.        Number  exposed. 


326 

357 
389 
405 


35818-5  = 
368405  = 
37360  = 
37804-5  = 
381125  = 
38915  = 


377 

As  printed  on  page  273. 


Average  rate  of 
Mortality. 

•00824 
00885 
00956 
01029 
01063 
00987 


Following  the  same  method  for  the  H*'**"'  table : — 


Age. 

35—36 
36—37 
37—38 
38—39 
39—40 
40—41 


Total  Deaths.       Number  exposed. 


205 
227 

247 

255 
268 


17479  = 
19035  = 
20308  = 
21570  = 
22618. 5  = 
23455. 5  = 


Average  rate  of 
Mortality. 

.00870 
01077 
01118 
01094 
01124 
01143 


which  rates,  when  graduated,  and  made  to  depend  from  a  radix 
of  100,000,  at  age  10,  the  youngest  age,  form  the  H**-  and  the 
H**"^**  tables  of  mortality  with  which  we  are  supposed  to  be 
familiar. 

Though  no  great  fault  can  be  found  with  all  that  has  been 
described,  I  have,  however,  been  accustomed  to  set  forth  the  results 
of  my  method  of  tabulation  in  a  different  form.  So  early  as  some 
year  long  anterior  to  the  appearance  of  the  H^*  table,  probably 
about  the  year  1866,  I  remember  re-arranging  the  statistics  of 
the  17  Offices — published  in  1843 — in  the  form  of  select  tables 
emanating  from  each  age  at  entry.  That  table  I  remember 
sending  to  a  gentleman  in  London  now  resident  in  Edinburgh, 
and  I  was  modest  enough  or  perhaps  ambitious  enough  to  imagine 
that  it  assisted  in  inspiring,  or  in  fanning,  the  flame  which 
ultimately  matured  into  select  tables.  Also  when  preparing  the 
experience  of  Assurance  Offices  in  Scotland  in  1864,  I  always 
preferred  that  arrangement  of  the  results  which  collects  and 
exhibits  in  one  column  the  total  numbers  exposed  and  the  total 
deaths  in  each  year  of  life  emanating  from  each  age  at  entry.  The 
present  form  halts  at  the  very  threshold  of  affording  that  precise 
information  which  seems  to  me  to  be  so  desirable  to  obtain.  The 
difference  between  the  two  methods  also  affords  me  the  oppor- 
tunity of  presenting  to  your  notice  in  a  very  emphatic  manner  the 
groundwork  of  the  observations  which  it  is  my  pleasing  duty  to 
lay  before  you  this  evening.     I  annex  a  column  or  two  : — 
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NUHBER   OF  YEjUUI  O?  LiFE  EXPOSED  TO   MORTALITT  AMD 

NuKBiR  OF  Deaths. 

From  the  Entruita  of  sge  in  column  1  then  passed  throDgb  and 
there  died  at  the  following  «gea :— 
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sa 

so 

a- 

S9 

n 

40       j 

Nm^r 

Iiifd 

Nunitxr  niM 

Nuinb»r 

DlnL 
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5 

s 

7 

I- 
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1- 
6* 
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1- 

■■ 

8 

35 
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2- 

2- 

i- 

9 
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8- 

6- 

B- 

3 
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10 
It 

S' 
5' 
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8- 
1- 

B- 

3- 

i 

7- 

B- 

13 

»■ 
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8- 

r- 

5- 

S 

13 
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16- 
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15- 

li 

yii- 
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18- 

17- 
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15 

28- 

23-5 

22- 

22- 

20-6 

18-  1   „. 

16 

31' 

29- 
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25- 

B4- 

I 
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17 
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37-6 
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IB 
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«■ 
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19 
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21 
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34 
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36 

3334-5 

37 
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37 
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40 
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aa 
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3> 
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41 
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37 

3147-5 

3960-5 

3a 

3559-6 

36 
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38 
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—— 

3C34lt-G,32fi 

^ 

1910-5 

5 

3538- 

a6 

3182-5     21 

S9 

ToUl 

, 

37360- 

357 

2003-5 

7 

1 
3740-   I  31 

« 

Tot»l 

^ 

3780-1-5 

ill 

1 
1782-   '     9 

Total 

— 

38112-5 

405 

1 

Total 

— 

3S195 

^ 

The  whole  table  is  exhibited. 

It  will  be  observed  therefrom  that  the  numbers  who  had  entered 
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at  ages  much  earlier  than  the  particular  year  of  life  under  obser- 
vation are  very  much  fewer  than  the  numbers  who  reach  that 
year  of  life  from  entrants  at  the  nearer  ages,  and  consequently  that 
the  pettiness  of  the  numbers  and  the  weights  that  should  be  given  to 
these  numbers  are  very  much  more  feeble  than  should  be  allotted 
to  the  larger  numbers  derived  from  the  more  recent  observations. 
This  is  the  problem  I  desire  to  set  before  you.  Its  solution  is 
very  simple,  but  I  have  thought  it  best  to  initiate  its  presentation 
by  a  few  remarks  of  an  elementary  nature,  these  remarks  leading 
to  the  solution  of  a  higher  branch  of  the  problem  which  I  shall 
also  have  the  pleasure  of  laying  before  you. 

If  there  be  several  quantities  of  various  magnitudes  and  we 
find  the  exact  arithmetical  average  thereof,  and  if  we  insert  that 
average  in  the  place  of  those  quantities,  and  take  the  several 
differences  between  that  average  and  each  of  the  quantities  the 
sum  of  the  positive  differences  will  equal  the  sum  of  the  negative 
differences.  If,  however,  we  do  not  know  the  exact  arithmetic 
average  of  the  several  quantities  but  can  only  guess  or  imagine  some 
near  approximation  to  that  average,  and  if  we  insert  that  approxi- 
mate average  in  the  place  of  those  original  quantities  and  ascertain 
the  errors,  that  is  the  variations  between  the  actual  quantities  and 
the  approximations,  then  that  approximate  average  will  be  nearest 
the  true  mean  when  the  difference  between  the  sum  of  the  positive 
and  negative  errors  is  least  or  is  at  its  minimum.  ThuS;  let  the 
several  quantities  be 


1st, 

10 

2nd, 

17 

3rd, 

31 

4th, 

37 

5th, 

43 

138 
The  arithmetic  average  therefore  is        ==27'6. 

If  now  we  insert  this  arithmetic  average  of  27*6  in  the  place  of 
the  original  quantities  the  errors  will  be 


Positive. 

Negatit 

1st, 

17-6 

• .  • 

2nd, 

10-6 

•  • . 

3rd, 

•  • . 

3-4 

4th, 

... 

9-4 

5th, 

... 

15-4 

Sum  of  the  positive  errors=28*2 

Sum  of  the  negative  errors 


28-2 
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Now,  suppose  we  did  not  know  the  exact  arithmetic  average, 
and  that  we  aimed  at  it  by  assuming  several  approximations  to 
it.  viz.,  25,  26,  27,  28  and  29.  If  we  insert  these  approximations 
in  the  place  of  the  original  quantities  and  work  out  the  errors, — 
trying  25  as  an  approximation  we  shall  find  that  the  residual 
of  the  errors  is  13,  and  so  on  for  the  other  approximations  as 
follows : — 


25-10 
25-17 
25-31 

=     +16 
=     +  8 

-  6 

When  the  approxima- 
tion is 

26 

The  residual  of  the 
eiTorals 

-13 

26-87 
26-43 

II    II 

-12 

-18 

26 

27 

-  8 

-  3 

+23 

-36= 

-13 

28 
29 

+  2 

+  7 

Accordingly  we  observe  that  the  true  value  of  the  arithmetic 
average  is  somewhere  between  27  and  28  where  the  signs  change, 
and  is  nearer  to  28  than  to  27,  because  2  is  nearer  to  0  than  3  is. 
(The  true  value  being  27  6.) 

Now  let  us  go  a  step  further.  It  will  be  seen  that  a  note  has 
been  taken  of  the  amount  of  the  positive  and  of  the  negative 
errors.  If,  however,  these  errors  be  squared  this  note  is  avoided. 
The  test  of  the  correctness  of  any  approximation  to  the  true 
average  is  when  the  sum  of  the  squares  of  the  errors  is  at  a 
minimum.  Thus  returning  to  the  same  original  quantities  10,  17, 
31,  37,  and  43,  and  inserting  several  approximations  in  their 
place — finding  the  errors — squaring  these  errors  and  finding  their 
sum,  it  will  be  seen  that  the  sum  of  the  squares  of  the  errors  is 
at  a  minimum  when  the  approximation  is  correct,  and  in  pro- 
portion as  the  sum  of  the  squares  of  the  errors  departs  from  that 
minimum,  so  does  the  approximate  mean  depart  from  the  true 
Thus  :— 


mean. 


A 

A« 

When  the  approxima- 
mation  is 

The  sum  of  the  squares  of  the 
errors  is 

28—10  -   +18 
28    17  -   +11 
28—31  =   -  3 
28-37  =        9 

324 

121 

9 

81 

28- 

27-9 

27-8 

760- 

759-65 

759-40 

28-43  =      16 

226 

27-7 

759-25 

■ 

760 

276 

27-5 

759*20= minimum 

759-25 

27-4 

759-40 

27-3 

759-65 

27-2 

760- 

271 

760-45 

27- 

761- 
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This  process  has  received  its  short  name  as  the  ^  Method  of  least 
Squares/  and  I  have  taken  the  liberty  of  explaining  it  by  aid  of 
a  mere  arithmetic  average.  Its  most  appropriate  field  of  applica- 
tion is  in  finding  the  most  probable  value  of  an  unknown  quantity 
which  does  not  possess  a  true  value,  or  of  finding  the  most 
probable  of  several  approximations  to  the  true  value,  as  I  shall 
explain  hereafter. 

Mathematicians  at  this  juncture  have  cultivated  an  immense 
acreage  of  very  interesting  ground  upon  which  I  do  not  propose 
to  enter.  The  original  discoverer  was  Gauss,  who  presented  his 
process  to  the  Royal  Society  of  Gottingen  in  1821,  1823,  and 
1826.  Since  then,  the  most  distinguished  mathematicians  h^e 
rewritten  up  the  process.  I  refer  to  the  works  of  Todhunter — 
De  Morgan — Glaisher —  Liagre  — Chauvenet — Merriman — and 
several  others.  It  appears  to  me  that  some  of  the  results  of 
their  labours  may  very  appropriately  be  engrafted  upon  our  own 
actuarial  calculus.  It  is  of  great  service  in  astronomical  calcula- 
tions where  measurements  have  been  made  by  two  or  more 
observers.  Thus  an  angle  has  been  measured  24  times  under 
equally  good  conditions — the  readings  vary  and  flutter  about  the 
arithmetic  average  of  116''  43'  49-64".  From  the  relation  of 
the  sum  of  the  squares  of  the  errors  to  the  number  of  observa- 
tions they  have  determined  the  probable  error  of  a  single 
observation  to  be 


'j'-W' 


•6745./ 1^=1-349''. 
V     23 

They  have  also  determined  the  probable  error  of  the  arithmetic 
average  of  the  several  observations,  so  that  the  adjusted  value  of 
the  angle  may  be  written 

116'*43'49-64''±-6745^/-^^^. 

'v  24  X  23 

116°43'49 -64"  ±0-2755" 

In  the  same  way  the  expectation  of  a  life  of  30  has  been 
determined  by  several  equally  good  observers  to  be 

Carlisle,        .  .         =     34  34 

H^      .         .  .         =     34-68 

Chester,        .  =31-30 

Equitable,     .  .         =     33-98 

Des  Parcieux,  =     34  06 


Arithmetic  average,  .         =     33  67 2 
May  not  the  true  expectation  be  likewise  written 

e  =33-672d=-6745./5^ 
*  V    5x4 

=  33-672±-875. 
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The  value  of  '6745  being  equal  to  '4769  x  V2^  and  "4769  being 
the  value  of  a  mathematical  quantity  when  the  value  of  the 
integral 

V  7r;o 

is  made  equal  to  *5,  that  is  when  positive  and  negative  errors  are 
equally  probable,  and  is  based  upon  the  probability  curve,  all  of 
which  is  intensely  interesting. 

But  I  have  only  touched  upon  the  outside  margin  of  the 
subject  of  least  squares.  It  is,  as  I  have  already  stated,  most 
applicable  when  some  unknown  quantity  has  not  an  exact  value. 
If  we  have  two  equations  involving  one  unknown  quantity  we 
solve  one  of  the  equations  and  insert  the  result  in  the  second 
equation  and  solve  it,  we  thus  find  the  most  correct  approximation 
to  the  unknown  quantity.  The  value  by  either  equation  would 
not  have  been  exactly  correct.  If  we  have  three  equations  and 
two  unknown  quantities — or  four  equations  involving  three  un- 
known quantities,  or  m  equations  and  n  unknown  quantities,  we 
proceed  in  a  more  systematic  manner.  My  more  especial  problem 
is  m  equations  and  one  unknown  quantity,  as  I  shall  hereafter 
point  out — the  m  equations  being  the  several  observations  of  the 
various  entrants  at  each  age,  and  the  unknown  quantity  being  the 
most  probable  value  of  the  probability  of  dying  in  a  year.  In 
the  meantime,  however,  the  general  subject  will  be  best  introduced 
to  your  notice  by  finding  the  most  probable  values  of  the  three 
unknown  quantities,  5,  7,  and  J7,  in  the  four  following  equations : 


5 

— 

T 

+ 

2P- 

=     3 

35 

+ 

2  T 

— 

5  U 

=r      6 

KS 

+ 

T 

+ 

4  U 

s    21 

-  S 

+ 

37 

+ 

3  U 

=   14 

If  we  select  any  three  equations  we  may  find  approximate  values, 
but  they  will  not  be  the  most  probable  values.  The  most  probable 
values  are  those  which  will  most  closely  apply  to  the  whole  four 
equations — those  which  will  leave  the  least  remainders  when 
inserted  in  the  original  equations — those  of  which  the  squares  of 
these  remainders  or  errors  will  be  at  a  minimum.  The  method  is 
very  beautiful,  and  is  of  universal  application.  It  is  not  yet 
introduced  into  the  afiairs  of  common  life,  though  many  cases 
occur  in  which  it  might  be  useful — seeing  that  a  mere  direction 
to  take  the  average  is  equivalent  to  a  direction  to  make  the  sum 
of  the  squares  of  the  errors  the  least  possible — so  said  De  Morgan. 
The  following  are  the  values  of  the  unknown  quantities  when 
the  solution  is  confined  to  three  equations : — 
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Valaes  of 

Equations 

S 

T 

U 

1.     2.     3. 

2-571 

3-285 

1-857 

1.     2.     4. 

2-329 

3-285 

1-978 

1.     3.     4. 

2-363 

3-424 

2-030 

2.     3.     4. 

2-473 

3-581 

1-876 

The  '  least  square '  method  is  gone  about  by  reducing  the  four 
equations  to  three  in  the  following  manner  and  then  solving. 
The  reduction  being  effected  by  multiplying  each  equation  by  the 
co-efficient  of  each  unknown  quantity.     The  co-efficients  of 

B    being     1     3     4  and  -1 

r     „   -1   2   1   ,.      3 


u 


)) 


I) 


2-.5-f4 


i» 


>» 


The  results  of  each  such  multiplication  are  termed  Normals. 


The  Normal  in  S  being 

8    - 

T 

+ 

2  V 



3 

95    + 

6T 



15  U 



15 

16  S    + 

47 

+ 

16  U 

^H 

84 

8    - 

3  T 

— 

3  U 

— 

-14 

Sum,         27  5     + 

<aT 

— 

= 

88 

The  Normal  in  T  being 

-8    + 

T 



2  V 

^Z!Z 

-3 

65    + 

AT 

— 

10  U 

= 

10 

45    + 

T 

+ 

4  U 

:=I 

21 

-35    + 

9r 

+ 

9  U 

= 

42 

Sum,          6  5    + 

15  r 

+ 

V 

= 

70 

The  Normal  in  V  being 

25    - 

27 

+ 

4  U 

= 

6 

-15  5    - 

10  r 

+ 

25  V 

. 

-25 

16  5    + 

47 

+ 

16  U 

= 

84 

-  35    + 

9  T 
T 

+ 
+ 

9  U 
54  U 

^^^" 

42 

Sum,        —         + 

107 

The  three  Normal  equations  are 

1  thus 

27  5     + 

6  2' 

+ 

ZZi 

88 

65    + 

15  T 

+ 

U 

— 

70 

T 

+ 

54  U 

=: 

107 
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From  these  I  make  the  following  mechanical  calculation 

88x15x54+107x6-70x6x54-88  =  49154 

Again,  to  find  the  valae  of  T,  I  substitute  88,  70,  and  107  for  the 
co-efficients  of  Tin  the  second  column,  and  write  down 

27  88  0 

6  70  1 

0  107  54 

and  compute  the  value  of 

27  X  70  X  54-  6  X  88  X  54  -  27  X  107  =  73548 

and  finally  to  find  the  value  of  U,  I  substitute  80,  70  and  107  for 
the  co-efficients  of  U  in  the  third  column,  and  write  down 

27  6  88 

6  15  70 

0  1  107 
and  compute 

27x15x107+6x88-6x6x107-27x70=37593. 

The  denominator  of  all  the  three  being  found  from  a  similar 
operation  of  the  unaltered  co-efficients  of  S,  T  and  U.     Thus : — 

27  6  0 

6  15  1 

0  1  54 

27  X  15  X  54-6  X  6  X  54-27  =  19899. 

The  value  of  5  being  thus  49154^19899  =  2-4702. 
T  „         73548-^19899  =  3-5509. 

U  „         37593^-19899  =  1-9157. 

The  foregoing  may  probably  be  considered  the  whole  of  the 
algebra  of  my  paper.  I  now  come  to  apply  what  I  have  given  to 
our  own  mortality  observations. 

The  ordinary  table  of  mortality  employed  for  the  calculation  of 
contingencies  depending  upon  the  duration  of  human  life — such  as 
the  H**'  table  is,  as  we  have  seen,  built  up  from  a  series  of  obser- 
vations that  have  had  their  origins  at  nearly  all  ages.  It  is 
presented  in  the  form  of  one  large  number — the  radix  of  the  table 
— either  some  number  assumed  to  be  newly  bom,  or  a  number 
assumed  to  be  just  entering  upon  the  youngest  age  in  the  table- 
such  as  age  10  of  the  H^  table,  and  the  number  who  enter  upon 
each  subsequent  year  of  age  is  the  original  number  of  the  radix 
after  deducting  those  who  died  in  previous  years.  This  form  is  the 
most  convenient  for  all  our  calculations.  It  is  built  up  from  a 
series  of  independent  observations  made  at  the  time  when  the 
lives  were  medically  ascertained  to  be  free  from  any  apparent 
element  of  immediate  mortality.     These  minor  facts  are  gathered 
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Thus  there  entered       87  at  age  12  next. 
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and  the  numbers  of  those  who  entered  upon  the  year  of  life  40- 
41  and  the  numbers  dying  out  of  each  of  these  numbers  were : 

Entrants 


Age. 

40 

1762- 

of  whom 

9  died. 

39 

3740- 

» 

21 

j> 

38 

3182-5 

>> 

21 

»> 

37 

3227- 

n 

29 

j> 

36 

2828- 

>> 

29 

»> 

35 

2968-5 

» 

37 

»> 

34 

2817- 

>» 

31 

»> 

33 

2729- 

»> 

33 

n 

32 

2475-5 

>> 

24 

>> 

31 

2172- 

>> 

24 

n 

30 

1937- 

»> 

20 

>> 

29 

1921- 

»> 

16 

>> 

28 

1506-5 

>i 

IS 

n 

27 

1281- 

>j 

26 

>» 

26 

1013- 

»> 

13 

>> 

25 

806-5 

»> 

10 

)) 

24 

657- 

» 

9 

>> 

23 
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»> 

4 

)) 

22 
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» 

4 

>) 

21 
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n 

I 

»> 

20 

85-5 

)} 

0 

»> 

19 

46- 

>> 

I 
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18 

31- 

>» 

0 

>i 

17 

26- 

1) 
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>> 

16 

22- 

>} 
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>» 
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But  according  to  the  method  to  be  suggested  by  me  of  giving 
effect  to  the  weight  of  each  observation  after  the  manner  of  least 
squares,  I  reckon  that  the  most  probable  rate  of  mortality  would 
be  very  different  from  ^ffj^s -0098704. 

If  we  have  three  observations  thus  : — 

13  8 

7  T  IT 

in  the  first       one     died  out  of  two 
„      second  two  „  four 

„      third     three  „  six. 

The  usual  mode  of  combining  these  observations  is  to  add  the 
deaths  together  and  the  numbers  exposed  together — practically 
forming  one  observation : 

1  +  2  +  3,  ,,x 

2  +  4+6-^"^' 

No  other  mode  of  combining  these  observations  will  make  any 
change  upon  the  \. 

In  the  same  way  if  the  observations  had  been 

60  100  160 

unr        Yinr        ^roxr 
the  same  method  of  handling  the  figures  will  always  give  the 
same  result  of  \. 

50+100+150__3oo_i 


100+200+300 

It  is  the  most  probable  value  of  all  the  observations ;  but  let  one 
simple  alteration  be  made  upon  the  separate  fractions  without 
altering  the  general  summation.     Thus  let  the  fractions  be 

4g       100     151 

TTnr>  TXi^t  yrnr- 
Viewed  singly  these  observations  are 

i^=-4900] 

^=-5000Uhe  average  being  4977. 

i4i=-5033j 

The  mere  average  of  the  three  is  less  than  the  result  of  the 
combined  observation. 

To  my  mind,  however,  the  result  should  be  greater  than  '5, 
because  I  have  increased  the  numerator  of  the  fraction  which  has 
the  greatsst  weight,  and  diminished  the  numerator  of  the  fraction 
which  has  the  smallest  weight. 

In  the  same  way,  if  the  separate  observations  had  been 

61        100     1 Att 

TTnr>  irTnr»  T(nF» 
the  resultant  aggregate,  arrived  at  in  the  ordinary  way,  would 
still  have  been  '6,  y\z. : — 

51  +  100+149, 3oo_, 
100+200+300     '^     ^' 
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the  separate  single  probabilities  being 

iV(r=-510  \ 

|oo^.5oo  Uhe  average  being  5022, 
i*J=-4966j 
the  average  of  the  three  being  greater  than  the  general  average 
aggregate,  whereas  I  should  expect  the  resultant  probability  to  be 
smaller  because  I  have  reduced  the  numerator  of  the  fraction  Uiat 
has  the  greatest  weight,  and  increased  the  numerator  of  the 
fraction  that  has  the  smallest  weight  We  have  thus  several 
conflicting  results. 

If  we  average  the  separate  probabilities  that  average  is  smaller, 
whereas  I  should  expect  it  to  be  greater — or  the  average  is  greater, 
whereas  I  should  expect  it  to  be  smaller,  while  the  present 
ordinary  method  makes  no  change. 

Turning  to  the  basis  of  the  H^  table  it  will  be  found  that 
passing  through  the  year  of  life  40-41  there  were  in  all  35  separate 
observations,  which,  when  combined,  make  up  the  total  material  for 
determining  the  probability  of  dying  in  that  year  of  age,  viz. : — 


From  Entrants 
of  Age 

40              9( 

died  out  of 

Probability 
of  dying. 

1762-  =005108 

39 

21 

)} 

»» 

3740-  =005615 

38 
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T> 

)f 
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»> 
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>> 

»» 
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>> 

»» 
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34 

31 

)) 

>» 

2817-  =-011005 

33 

33 

>l 

n 

2729-  =012092 

32 

24 

>> 

» 

2475-5  =009695 

31 

24 

>> 

»> 

2172-  =011050 

30 

20 

»» 

>> 

1937-  =010325 

29 

i6 

9) 

» 

1921-  =008329 

28 

15 

)) 

>} 

1606-5=009957 

27 

26 

»l 

>> 

1281-  =020297 

26 

13 

»» 

If 

1013-  =012833 

25 

10 

>» 

}} 

806-5=012399 

24 

9 

)) 

» 

657-  =013698 

23 

4 

»l 

i> 

416-  =-009615 

22 

4 

)t 

j» 

286-5  =  -013962 

21 

I 

»» 

i> 

188-5 =-005305 

20 

0 

1* 

)) 

85 -5 =-000000 

19 

I 

>> 

»> 

46-  =021739 

and  13 

0 

») 

}) 

149-  =000000 

at 

younger  ages.     - 
bmetical  Average, 

,  3fn  d\ftd  out  of  ' 

ritl 

38195-  =-009870 
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Avenge  of  35  separate  probabilities  =  ='0065894. 

„         21        „  „  =  =-010982. 

We  have  the  mere  average  =  -0065891  or  '010982, 
the  arithmetical  average  =  '0O98704, 
and  35  separate  probabilities  ranging  from  0  to  '021739. 
And  the  question  I  propose   to  ansver  is,  which  is   the  most 
probable  1 

Reverting  to  the  previous  fractions  of 

TUIF'  5(nj'  STTO' 

each  is  a  half  ='5  ; 

and  when  combined  the  result  is  '6.  And  if  the  numerator  and 
denominator  of  each  fraction  be  multiplied  by  its  own  weight — 
which  for  this  purpose  I  have  taken  to  be  the  number  under 
observation — the  denominator — the  result  of  each  is,  of  conrse, 
unaltered. 

50x100      5000  _ 
100xlOO~1000d""* 
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It  will  be  observed  that  the  Sum  of  the  Grron  (Colamn  6)  diminuhei  with 
the  leuening  amount  of  the  approximation,  but  thmt  the  Sum  of  the  Sqwirtt 
of  the  Erron  (Colnmn  9)  reachea  ita  minimiim  when  the  approxinuite  root  ii 
the  'most  probable.'  While  positive  erron  are  leiieniag,  negative  eiron 
are  increaBiDg,  and  the  neutralising  effect  of  the  Bam  of  the  iucreaatng 
negative  errora  upon  the  sum  ot  the  positive  — n™  »...i...  it.  „in^.t- 
when  the  mm  of  the  ai 


s Iea«t  01 


X  of  the  method  ia  most  beantifnl,  and  woald  be  more  approvingly 
knirea&ted  if  the  aboi    '"  "'      •  - »  >-  n__..i_...i        ... 

wnh  negative  errors. 


&ted  if  the  above  illustration  bad  \>aen  oomplloated  with  positive 
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If  this  result  be  inserted  in  the  original  observations,  and  the  test 
of  the  squares  of  the  errors  be  applied,  it  will  again  be  seen  that 
the  above  value  of  the  combined  observations  is  beautifully  satis- 
fied. Let  a  series  of  approximations  to  the  above  result  be  set 
up  and  their  errors  ascertained  and  squared  as  in  the  previous 
example.     Thus : 


error. .  (error>2 
100x-4986=  49-86    114    12996 

Approximation. 

•50000 

Sum  of  the 
Square  of 
the  Errors. 

2^ 

Ai       Aa 

200x-4986=:99-72      -28.    -0784 
800 X  •4986=149-68       58      -3364 

•49860 
•49859 

1-714400  + 
1-714334   + 

66+28 
38+28 

Sum  of  the  squares  of  the 

•49858 

1-714296^ 

171428s  [+ 
1-714286J 

errors   .                 .          =17144 

•49857143 

•49857 

10 

•49856 

1714304    - 

184  28 

•49855 

1-714350    - 

46  +  28 

-49854 

1714424    - 

74  +  28 

•49853 

17 14526    - 

102+28 

•49852 

1714656    - 

130+28 

• 

•49851 

1-714814    - 

158+28 

•49850 

.  1  715000    - 

186+28 

The  sum  of  the  squares  of  the  errors  of  the  most  probable  result 
is  the  least  of  all  others,  and  accordingly  must  be  recognised  as 
the  true  mean  of  the  above  three  observations,  and  certainly  far 
more  correct  than  the  result  by  the  present  process  which  gives 
no  weight  whatever  to  the  several  observations  of  unequal 
magnitude. 

Feeling  confident  in  the  accuracy  of  my  method  for  the  special 
purposes  of  including  in  valuation  reserves,  when  computed  by 
an  aggregate  table,  some  residue  of  the  unexhausted  influences  of 
selection  current  at  date  of  valuation,  I  have  computed  the  most 
probable  rate  of  mortality  at  tctjck  age  of  the  whole  observations 
of  the  H^  table.  The  work  embraces  a  recasting  of  all  the  facts 
between  pages  138  to  165  of  volume  L,  but  I  single  out  the  details 
referring  to  age  40  for  more  special  illustration. 
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It  will  be  observed  that  of  the  number  of  the  assured  selected 
at  the  age  of  5,  and  enrolled  in  the  lists  of  assured  lives,  only  one 
of  these  lived  to  enter  upon  the  year  of  life  40 — 41.  Of  the 
total  enrolments  at  age  of  19,  forty-six  lived  to  enter  the  year  of 
life  40 — 41,  and  of  whom  one  died,  and  so  on  for  other  ages  as 
in  the  first  two  columns  of  the  previous  page.  The  entire  number 
who  lived  to  enter  upon  the  year  of  life  under  consideration  was 
38195,  and  of  whom  377  died,  consequently  the  ordinary  method 
of  computing  the  rate  of  mortality  is  the  following —  - 

^j|ffY=. 0098704  as  on  pages  244  and  273,  vol.  i. 

The  separate  observations  furnish  very  varied  rates  of  mortality, 
and  it  is  only  by  gathering  a  number  together  in  a  general  crush, 
that  anything  approaching  to  regularity  in  a  series  of  observa- 
tions can  be  obtained.  In  striking  the  above  average,  no  effect 
is  given  to  the  relative  magnitude  at  each  age  of  the  number  of 
deaths  and  of  the  numbers  exposed.  Light  mortality  prevails 
mostly  in  observations  of  the  largest  numbers,  the  value  of  which 
is  completely  lost  when  mingled  in  a  mere  summation  along  with 
observations  of  lesser  magnitude  and  greater  mortality.  There  is 
in  the  entire  roll  of  the  statistics  a  certain  strain  of  light  mortality 
pervading  observations  among  recently  selected  enrolments,  which 
is  completely  concealed  in  an  arithmetical  average,  and  there  is  at 
the  same  time  a  counter  strain  of  heavy  mortality  among  the 
observations  of  smaller  magnitude  which  also  is  ignored  in  the 
average.  Each  of  these  observations  is  entitled  to  be  credited  or 
to  be  debited  with  its  own  weight.  If  the  light  mortalities  pre- 
ponderate it  is  very  desirable  to  know  it,  and  if  the  heavy  prepon- 
derate, by  all  means  let  the  result  be  represented. 

To  give  effect  to  these  considerations  I  have  multiplied  the 
numerator  and  denominator  by  the  respective  weights  of  each 
observation,  which  I  have  taken  to  be  fully  represented  by  the 
number  exposed — the  denominator  of  the  fraction.  In  doing 
this  I  am  not  augmenting  the  value  of  the  single  observation, 
but  I  am  crediting  each  with  all  the  value  which  it  is  worth. 

In  the  present  illustration  of  the  year  of  life  40 — 41,  the  '  most 
probable'  value  of  g,  ^  smaller  than  the  ordinary  value  of  9^ 
The  difference  is  only  '0004349,  or  4  per  cent.  At  the  younger 
ages  the  differences  are  greater  but  gradually  lessen  towards 
the  older  ages,  where  the  most  probable  value  exceeds  the 
ordinary  arithmetical  average  as  is  shown  in  the  annexed  table 
of  the  entire  observations  in  the  H*'*  table.  The  differences  at 
first  do  not  appear  to  be  of  great  significance.  They  have,  how- 
ever, a  very  significant  direction,  and  it  is  this  direction  to  which  I 
especially  call  your  attention.  It  is  the  aim  and  object  of  all  my 
exertions  to  search  for  and  to  find  this  bias.  The  most  probable 
qa's  are  smaller  than  the  ordinary  ^^'s  up  to  age  55  and  ^^«.tAX  ^ 
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older  ages.  This  combination  produces  larger  whole-life  values  of 
policies  at  nearly  all  ages.  The  expectation  of  life  is  greater  up 
to  about  age  40,  thereafter  it  is  lesa  The  difference  never  comes 
up  to  half  a  year,  but  it  is  the  result  inspired  from  the  method  of 
computing  with  the  most  probable  value  of  q^-  There  are  also 
given  the  values  of  A%  and  of  ir»  (page  628).  To  obtain  these 
values  there  have  also  been  computed  the  values  of  a^  and  from 
these  the  relation  of  values  of  policies  by  two  tables  have  been 
contrasted  by  the  formula 

According  as  1  -  ^^'*!?±^>  =  <  1  -  ^t^*^" 

l+«x  1+flv 

According  as  ^ +^?±?>  =  <  \+^V" 
^        1+a,  1+a', 


According  as  J±?f+«  >  =  <  I±^f 

l+<»«+n  1  +  a, 


Let  n=l 


According  as  J-±V*-  >  =  <  !  t^. 

At  this  stage  I  have  calculated  the  values  of  ,  T^^'    which  I 

l+«»+i 
have  designated  by  the  term  of  the  ^  Factor  of  Selection/  because 

if  we  know  its  value  and  multiply  it  into  the  values  of  ordinary 
a«,  we  shall  produce  the  values  of  a«  resulting  from  the  most  pro- 
bable values  of  g«.  It  may  thus  be  applied  to  the  tables  prepared 
from  the  experience  of  the  seventeen  offices,  or  it  may  be  engrafted 
upon  the  Carlisle  Table  or  upon  any  other  table  in  which  there 
has  not  been  incorporated  in  its  formation  any  features  or  effects 
due  to  selection.  This  table  I  regard  as  most  valuable.  Similar 
factors  for  foreign  lives — or  for  impaired  lives — or  for  any  other 
classes,  would  be  intensely  interesting. 

Factor  of  Selection. 
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Factor  of  Selection— ctm/inwed. 
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The  above  relatioD  between  values  of  policies  and  annuities 
may  probably  be  similarly  shown  to  exist  between  values  of 
policies  and  the  two  rates  of  mortality  for 


1  +««+!= 


a. 


and 


1 +^«±L  =«*     (lll2iL)=nearly  ^' 


A,r,=  (l-^^^^V^j^'^^^^)  which  is  always  positive  so  long  as 
Fx^n  is  less  that  Fx- 

It  remains  for  me  to  prove  that  the  value  of  qx  which  I  have 
deduced  from  the  observations  satisfies  the  test  of  being  the  most 
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probable,  while  the  valae  of  the  ordinary  q^^ — the  mere  arith- 
metical average — does  noi  satisfy  that  test.  As  has  already  been 
explained,  the  test  for  the  '  most  probable '  is  applied  by  inserting 
these  values  in  the  observations — finding  the  errors  or  deyiations 
of  these  calculations  from  the  facts — squaring  these  errors,  then 
the  most  probable  value  is  that  for  which  the  sum  of  the  squares 
of  the  errors  is  the  least. 

In  the  illustration  given  for  age  40  the  most  probable  value  of 
qn  was  found  to  be 

89105         .,^^,^^^ 

=  0094355=?  • 


94436361 


From  this  value  of  ^^  I  have  recomputed  the  deaths — ascer- 
tained the  deviations  of  that  calculation  from  the  fact,  and  I  have 
squared  these  deviations  and  find  the  result  to  be 

747.556,693,642,32s 

I  have  also  repeated  the  same  calculations  upon  the  following 
approximations  to  qx — some  greater  and  some  smaller,  and  I  annex 
the  squares  of  the  errors. 


When  the  approximation  is  The  sum  of  the  Squares  of  the  errors  is 

•00944,  .  747.557,750,169,600 

747.556,693,642,325 

747.556,818,040,234 

747.560,658,288,9 
765.092,542 


•0094355, 

•009435, 

•00943, 
•00900, 


In  its  place,  I  have,  for  the  purposes  of  contrast,  inserted  the 
results  for  the  most  probable  q,. 

These  calculations  have  involved  a  considerable  amount  of 
labour,  but  they  are  not  unattended  with  a  corresponding  degree 
of  interest  when  they  are  employed  in  upholding  the  most 
important  factor  in  all  our  actuarial  calculations. 

I  have  in  a  similar  manner  tested  whether  the  ordinary  arith- 
metical average  '0098704 — satisfied  the  test  of  being  the  most 
probable  rate  of  mortality,  and  I  find  that  it  does  not  satisfy  the 
test. 

The  sum  of  the  squares  of  the  errors  when  the 

Approximate  value  of  (?«=  '01000     =777.538,100 

„  =-00990     =767.838,741,610 
Arithmetical  average  0/ 9'*= '0098704 =765.330,596,517,173 
Approximate  value  of  qx=  00980     =760.030,110,440 

„   =.00970     =754.110,206,490. 


i>  >j 
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It  will  be  seen  that  the  first  value  of  ^« — the  value  based  upon 
the  weighted  meau  does  satisfy  the  test,  while  that  based  upon 
the  arithmetical  average  does  not  satisfy  the  test  of  being  the  most 
probable  value  of  q^ 

Mere  magnitude  of  observations  has  no  effect.  Let  the  obser- 
vations be  halved — 

The  ordinary  ^,0         =    j^^     =0098704 

The  most  probable  <l^^^^^^^  = -00943657 

Let  them  be  doubled — 

The  ordinary  (?4o         =      ^^      =0098704 

The  most  probable  (?4o=o^^^!!lf !?.  = '00943657 

0/7,745,444 

But  let  the  deaths  among  the  more  recent  observations  be  assumed 
to  belong  to  observations  of  entrants  five  years  younger.     That  is 

1st.  Let  there  be  no  deaths  among  the  entrants  at  age  40, 
but  let  them  be  assumed  to  take  place  among  the 
entrants  at  age  35. 

2nd.  Let  there  be  no  deaths  among  the  entrants  at  ages  39 
and  40,  and  assume  them  to  be  placed  among  the 
entrants  five  years  earlier,  age  34  and  age  35. 

3rd.  Let  a  similar  transposition  be  assumed  for  ages  38,  39, 
and  40,  and  so  on  for  other  ages. 

which  assumptions  may  be  viewed  as  artificially  exaggerated 
effects  of  selection,  then,  while  the  ordinary  q„  in  each  case  would 
be  '0098704,  the  most  probable  $•  in  the 

1st  case  would  be  '00955158 
2nd  „  '0093463 

3rd  „  -0092455 

4th  „  -0090147 

5th  „  0088132 

Can  it  now  be  doubted  that  the  difference  between  the  ordinary  q 
and  the  '  most  probable '  q  is  due  to  the  variation  in  the  strain  of 
mortality  among  the  entrants  at  the  several  ages,  which  strain,  at 
the  younger  ages  leans  to  a  smaller  q,  and  at  older  ages  to  a  larger 
q^  and  thus  the  '  most  probable '  <;  is  a  more  truthful  exponent  of 
the  observations  than  the  ordinary  q. 
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Comparison  of  Single  and  Annual  Premiums  for 

£100  3  per  cent. 


A^ 

w«. 

Age. 

Weighted 

OMlntry      Di^ 

ference. 

Weifl^ted 

Ordinary 

Differeaee. 

i 

J.^M. 

^ 

j.i. 

^•. 

10 

26-337 

26-752 

4IS 

1-042 

1-064 

022 

15 

29.262 

29-637 

375 

1-205 

1-227 

-022 

1     20 

32-378 

32-886 

508 

1-394 

1-427 

•033 

25 

35-473 

35-812 

339 

1-601 

1-625 

-024 

30 

38-995 

39-221 

226 

1-862 

1-880 

-018 

35 

42-787 

42-950 

163 

2-178 

2-193 

^15 

40 

46-964 

47 -06a     • 

096 

2-579 

2-589 

0X0 

45 

51-650 

51-669 

019 

3-111 

3-114 

003 

50 

56-645 

56-613 

032 

3-806 

3-801 

•005 

55 

61-955 

61-863 

092 

4-743 

4-725 

•018 

60 

67-391 

67-274 

117 

6020 

5-987 

•033 

65 

72-692 

72-569 

123 

7-753 

7-705 

•048 

70 

77-794 

77-700 

•094 

10-202 

10-148 

•054 

75 

82-402 

82-345 

•057 

13-638 

13-585 

•053 

;     80 

86-208 

86-187 

•021 

18-205 

18-174 

•031 

85 

89-314 

89110 

•204 

24-335 

23-834 

-501 

1     90 

1 

1 

92-282 

92-020 

•262 

34-823 
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-238 

And  finally,  I  have  computed  tables  of  the  values  of  Policies.  This 
table  may  be  prepared  by  the  formula  showing  the  relation  of 
values  by  any  two  tables. 

The  foregoing  average  rate  of  -0098704  is  only  true  where  the 
deaths  are  distributed  among  the  various  numbers  exposed 
according  to  that  rate,  in  which  case,  and  in  which  case  only  that 
average  rate  becomes  also  the  most  probable  rate,  as  the  following 
demonstration  shows : — 
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Years  of  Life  40-41. 
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-     1921^    = 

00987  = 

3642408  - 

-  3,690,241 

30 

19^119  - 

-     1937^    = 

00987  » 

3703350  - 

-  3,751,969 

31 

21439  - 

-     2178^    = 

00987  = 

4666551   - 

-  4,717,584 

33 

24^434  - 

-     2475  ^  = 

00987  = 

60486  37  - 

-  6,128,100 

33 

36-936  - 

-     2729^    = 

00987  = 

7350834  - 

-  7,447,441 

34 

27^806  - 

-     38I7'    = 

00987  = 

7832669  - 

-  7,935,489 

■i5 

29^300  - 

-     29686  = 

00987  = 

86977  05  - 

-  8,811,992 

36 

27914  - 

-     2828^    = 

00987  = 

7894079  - 

-   7,997,584 

37 

31852  - 

-     3227-    = 

00987  = 

10278640  - 

-10.413,629 

38 

31^413  - 

-     31826  = 

00987  = 

9997187  - 

-10,128,307 

39 

36916  - 

-     3740^    = 

00987  = 

13806210  - 

-13,987,600j 

40 

17392  - 

-     1763^    =  00987  = 

3064470  - 

-  3.104.644 

377^ 

38196^ 

932157267 

94.436,361 

?..= 

377   _ 
■38,196  — 

O98704^ 

!.. 

_      932,157 
94.436,361 

^'=009870 
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Moreover  there  is  this  very  important  consideration  to  be  kept 
in  view,  that  in  a  valuation  of  the  ordinary  type  the  values  of  the 
individual  Policies  are  never  required  to  be  separately  stated,  only 
the  aggregate  values  under  each  class  of  risk. 

If  it  were  desired  to  state  the  separate  values  of  each  of  the 
Policies,  it  might  be  thought  necessary  to  find  out  by  re-examina- 
tion which  of  the  lives  possessed  any  remaining  virtues  of  selection, 
and  to  calculate  the  values  accordingly,  but  Select  tables  from 
the  Office  point  of  view  may  probably  be  assumed  to  be  sufficient 
for  that  purpose,  though  it  is  quite  conceivable  that  the  unhealthy 
life  may  claim  that  his  Policy  was  of  a  higher  value  than  the 
Policy  of  the  healthy  life.  Select  tables  probably  are  more 
applicable  for  accurate  premiums  and  for  individual  values  of  Policies^ 
but  the  aggregate  tables  based  upon  the  '  most  probable '  values  of 
q^  seem  to  me  to  be  more  appropriate  and  sufficiently  accurate  for 
all  the  general  purposes  of  a  valuation. 

I  have  further  experimented  with  the  tabulated  statistics  of 
Female  Annuitants  published  by  Government.  The  total  aggre- 
gate experience  is  given  on  page  19,  and  the  sectional  parts  of 
that  experience  on  pages  54  and  67  of  the  Eeport  dated  10th 
February  1883.  The  sectional  parts  tabulated  for  the  purpose  of 
tracing  the  mortality  of  entrants  at  each  age  have  been  recast  for 
my  own  purposes  in  the  manner  already  explained.  I  have  there- 
from computed  the  most  probable  values  of  ^^  and  graduated  the 
results  according  to  Wool  house's  method.  These  ^^^'5  I  now 
contrast,  first  in  their  ungraduated  form — 

Ungraduated. 


Age. 

Unweighted  q, 
Finlaisoii. 

Weighted  «, 
J.  M. 

Difference. 

50 

•00988 

•00939 

•00049 

51 

•01281 

•01213 

•00068 

52 

•01287 

•01086 

•00201 

53 

•01434 

•01291 

•00143 

54 

•01459 

•01314 

•00145          ! 

55 

•01547 

•01488 

•00059 

56 

•01717 

•01575 

•00142 

57 

•01763 

•01594 

•00169 

58 

•01777 

•01804 

00027 

59 

•02214 

•02035 

•00179 

60 

•02148 

•01935 

•00213 

61 

•01865 

•01783 

•00082 

62 

•02299 

•02172 

•00127 
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Age. 

""^iS'sr"- 

"IT" 

Ifl-HrDtitw. 

63 

■02^45 

■02335 

■00110 

6t 

-03600 

■02363 

00237 

65 

03196 

■02987 

00209 

66 

-03026 

■02866 

00160 

67 

■03587 

■03430 

00157 

68 

■04019 

■03784 

■00235 

69 

■03914 

■03922 

00008 

70 

■04348 

■04188 

00160 

Tl 

■04767 

■04763 

00005 

7! 

■05188 

■05182 

00006 

73 

■06488 

■06300 

00188 

74 

■06864 

■06812 

O0052 

7« 

■07942 

■08078 

00136 

76 

■08273 

•08380 

00108 

77 

■       ■086G5 

■08546 

00119 

78 

■09602 

■09795 

00193 

79 

■10539 

■10414 

00125 

80 

■11646 

■11553 

00092 

81 

■13203 

■13488 

00285 

82 

■13237 

■13524 

00287 

83 

■1558G 

■15828 

00242 

84 

-15402 

■15668 

00266 

86 

■18619 

18622 

00103 

86 

■19939 

■20080 

OOI41 

87 

•22467 

■22367 

00100 

88 

■20694 

■20877 

00283 

89 

■26158 

■26103 

00055 

90 

■28250 

■2714B 

01105 

91 

■29210 

■29477 

00267 

92 

■27068 

■29236 

02168 

93 

33210 

■33273 

00063 

94 

■32600 

■37423 

XH823 

. 

■39241 

■43842 

04601 

Second,  in  their  graduated  form — 
Graduated. 


*«"■                       Filil«l«oii. 

WeighMd  g. 

DKTeniiiw. 

1 

50  01123 

51  -01211 

■00791 
■00991 

■00332 
.00220 
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From  which  it  will  be  observed  that  the  weighted  qx  possesses 
the  character  of  yielding  larger  values  of  Policies,  but  as  the 
statistics  have  been  prepared  from  the  mortality  observations  on 
the  lives  of  annuitants,  the  functions  derived  therefrom  are  most 
appropriate  for  calculating  on  the  lives  of  annuitants.  I  accord- 
ingly contrast  the  a»'s. 


Comparison  of  the  a^%. 


Value  of  a^ 

Value  of  ax 

Age. 

from  the  unweighted 
9'. 

from  the  weighted 

9x. 

Difference. 

50 

15-433 

15-669 

•236 

51 

15-077 

15-263 

•186 

52 

14-720 

14-878 

•158 

53 

14-357 

14-511 

-154 

54 

13-994 

14-150 

•156 

55 

13-633 

13-789 

-156 

56 

13-268 

13-424 

•156 

57 

12-898 

13052 

-154 

58 

12-527 

12-673 

-146 

59 

12-150 

12-287 

-137 

60 

11-764 

11-892 

•128 

61 

11-370 

11-490 

-120 

62 

10-971 

11-079 

-108 

63 

10-564 

10-660 

•096 

64 

10-156 

10-239 

•083 

65 

9-751 

9-819 

•068 

66 

9-348 

9-401 

-053 

67 

8-948 

8-986 

-038 

1         68 

8-550 

8-574 

024 

69 

8-160 

8-162 

•012 

70 

7-752 

7-754 

•002 

71 

7-357 

7-351 

006 

72 

6-971 

6-959 

012 

73 

6-697 

6-579 

•018 

74 

6-240 

6-219 

021 

75 

5-898 

5-874 

024 

76 

5-571 

5-543 

•028 

'         77 

5-253 

5-224 

•029 

78 

4-946 

4-915 

•03^ 

79 

4-644 

4-610 

•034 

80 

4-352 

4-316 

•036 

81 

4-067 

4  030 

037 
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Age. 

Prom  the  unweighted 

From  the  weighted 

9x.                     j 

Difference. 

82 

3-795 

1 

3-758          1 

037 

83 

3-532 

3-496 

036 

84 

3-282 

3-249          1 

t)33 

85 

3043       • 

3-013 

030 

86 

2-821 

2-792          1 

029 

87 

2-605 

2-574 

031 

%^ 

2-409 

2-373 

•036 

89 

2-226 

2176 

050 

90 

2  061 

1-990 

071 

Greater  Annuity  values  during  the  first  20  years,  and  lesser 
values  after  age  70  seem  to  me  to  be  a  more  accurate  representa- 
tion of  the  facts  for  general  purposes  than  either  the  ordinary  ^, 
or  the  ^c's  derived  from  select  tables. 

But  let  it  be  assumed  for  a  moment  that  the  Statistics  be 
applicable  to  assured  lives  and  to  whole  life  assurances,  I  have 
computed  the  Factor  of  Selection  in  the  manner  already  explained. 
It  was  derived  from  the  relation  of  the  two  annuities 

|±^=Factor. 


Factor  of  Selection. 


Factor. 

Factor. 

50 

1-0144 

65 

1-0064 

51 

1-0116 

66 

1  -0052 

52 

1-0100 

67 

1  -0038 

53 

1-0101 

68 

10026 

54 

10104 

69- 

1-0013 

55 

1-0106 

70 

10002 

56 

1-0109 

71 

-9993 

57 

1-0111 

72 

-9984 

58 

1-0108 

73 

-9976 

59 

1-0104 

74 

•9970 

60 

1-0100 

75 

-9965 

61 

1-0097 

76 

-9958 

62 

1  -0090 

77 

•9954 

63 

10083 

78 

•9947 

64 

1-0075 

79 

•9940 
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Factor. 

Factor. 

80 

•9932 

85 

•9924 

81 

•9927 

86 

•9924 

82 

•9923 

87 

•9915 

83 

•9920 

88 

•9891 

84 

•9922 

89 

•9847 

90 

•9766 

and  from  the  values  of  Annuities  there  have  been  computed  the 
values  of  Policies  of  £100  payable  at  death  by  ordinary  contri- 
butions during  life. 


Comparison  of  Values  of  Policies. 

1.  Age  at  Entry. 
50 


On  tlie 

On  the 

Diflcrence. 

1     After  years. 

5 

Ortiinary  g* 

Weighted  q,. 

Weighted  qx.  greater. 

10-954 

ir280 

•326 

10 

22327 

22659 

332 

15 

34-577 

35-093 

•516 

20 

46741 

47^484 

743 

25 

58024 

58764 

^j: 

.     30 

67-432 

68^112 

35 

75-397 

75^929 

532 

40 

81-373 

82-067 

•694 

2.  Ag] 

E  AT  Entry. 
55 

5 

12-772 

12-825 

•053 

10 

26529 

26-840 

•311 

15 

40^190 

40-807 

617           1 

20 

52-860 

53521 

661 

25 

63-425 

64^058 

633 

30 

72-370 

72-868 

498 

35 

79^182 

79-787 

•605  . 
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▲fter  yesrs. 


5 

10 
15 
20 
25 
30 


3.  Agb  AT  Entry. 
60 


On  the 
Ordinary  g,. 


On  the 
Weighted  </, 


15-771 
31-432 
45-958 
58-070 
68-325 
76018 


16-077 
32  199 
46-683 
58-770 
68-877 
76-867 


4.  Age  at  Entry. 
65 


Differenoe. 
Weighted  qt.  gn«ter. 


•306 

700 
•552 
849 


5 

10 
15 
20 
25 


18-594 
35-839 
50-219 
62-394 
71-528 


19-091 
36-469 
50-871 
62-914 
72-371 


5.  Age  at  Entry. 
70 


497 
030 

652 

•520 

843 


5 

10 
15 
20 


21-184 
38-849 
53-805 
65-025 


21-479 
39-279 
54164 
65-852 


29s 
430 

•359 
-827 


These  calculations  amply  prove  that  the  principle  of  computing 
the  most  probable  values  of  q^  by  giving  effect  to  the  magnitudes 
of  the  several  observations  in  the  manner  already  explained,  and 
of  incorporating  these  values  in  the  form  of  an  aggregate  table  in 
the  usual  way,  has  the  property  of  showing  larger  values  of  policies 
than  when  the  q^  is  derived  from  the  mere  summation  of  the 
numbers  exposed  and  the  number  of  deaths,  without  giving  any 
effect  to  the  magnitude  of  the  observations ;  and  looking  to  the 
sources  from  which  these  most  probable  values  of  q^  are  obtained, 
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there  is  no  doubt  that  these  larger  ralues  of  Policies  are  due  to 
the  incorporation  of  the  benefits  of  Select  tables  put  in  an  aggregate 
form,  which  is  so  greatly  desired  for  valuation  purposes. 

Making  still  further  experiment,  and  feeling  confident  in  the 
trustworthiness  of  the  material,  I  have  contrasted  the  two  ^^'s 
derived  from  the  MS.  statistics  of  Males  assured  in  the  ten  Scottish 
Offices  to  December  1863 — the  one  set  referring  to  ages  35-39, 
and  the  other  to  ages  55-59.  We  know  from  previous  illustra- 
tions that  have  been  worked  to  a  conclusion  that,  if  the  most 
probable  ^^  be  smaller  than  the  ordinary  ^^^  at  younger  ages,  and 
greater  at  older  ages,  the  values  of  Policies  will  be  greater  when 
derived  from  the  most  probable  ^^  than  when  derived  from  the 
ordinary  ^„  thus : — 


Age. 

Ordinary  qx. 

35 

•008434 

36 

•009811 

37 

•009866 

38 

•009924 

39 

•010590 

♦ 

♦ 

55 

•023150 

56 

•022709 

57 

•022999 

58 

•025133 

59 

•023804 

Most  probable  9*. 


•008395 
•009250 
•009591 
•009532 
•010372 


•023347 
•022857 
•023841 
•024860 
•023893 


DifTerence. 


000039 
000561 
000275 
000392 
000218 


•000197 
•000148 
•000842 
000273 
•000089 


From  all  these  examples  it  is  perfectly  evident  that  values  of 
Policies  based  upon  the  functions  derived  from  the  most  probable 
^jB  would  be  always  greater — more  or  less — than  the  values 
prepared  in  the  usual  way  from  the  ordinary  q^ 

I  have  also  employed  for  additional  illustration  the  statistics  of 
the  new  Combined  Experience  of  Assured  Lives  as  furnished  in 
the  recent  volume  of  Unadjusted  Data.  I  did  not  find  the 
material  quite  ready  to  hand,  because,  unfortunately  for  my 
purpose,  the  data  comprised  in  the '  Select '  and  in  the  'Aggregate ' 
Tables  are  not  identical.  As  mentioned  in  the  memorandum  pre- 
fixed to  the  volume,  duplicate  periods  of  risk  were  eliminated 
independently,  so  that  a  life  on  which  repeated  assurances  were 
effected  is  reckoned  more  than  once  in  the  '  Select '  Tables,  though 
only  once  in  the '  Aggregate.'  The  effect  is  that  there  are  12 1,055 
more '  entrants '  in  the  former  than  in  the  latter,  and  therefore  the 
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lighter  mortality  among  entrants  at  the  assuring  ages  correspond- 
ingly developed.  There  are  36,390  more  deaths^and  therefore  the 
death  rate  at  the  older  ages  correspondingly  pronounced.  To  com- 
pare the  results  of  these  facts  with  the  results  of  the  one  printed 
aggregat-e  table  which  excludes  these  extra  elements  would  not 
be  a  fair  comparison,  but  in  order  to  render  the  comparison  just 
and  fair,  I  have  prepared  a  hypothetical  aggregate  table  from  the 
sum  of  the  sectional  tables.  The  entrants  and  the  deaths  and 
the  years  of  life  are  thus  the  same  in  the  two  tables.  The 
materials  in  my  comparison  thus  start  fair.  I  have  now  only  to 
point  out  the  difference  between  the  results  of  two  modes  of 
computing  q^x*  From  the  difference  in  the  constituent  parts 
of  the  two  tables  we  should  expect  to  find  an  extra  light- 
ness of  mortality  at  the  assuring  ages,  and  a  heavier  mortality 
at  the  dying  ages,  the  sure  forecasts  of  larger  values  of  Policies. 
These  tables  embrace  177,279  deaths  and  8,647,246  years  of 
life. 

The  relation  of  rates  of  mortality  to  values  of  Policies  is  a 
very  interesting  subject.  If  we  represent  one  standard  rate  of 
mortality  by  a  horizontal  line,  it  is  possible  to  have  Tables 
with  heavier  rates  of  mortality  and  other  Tables  with  lighter 
rates  of  mortality,  all  giving  values  of  Policies  equal  to  the  value 
by  the  horizontal  standard.  These  ^^s  being  thus  as  it  were 
parallel  to  each  other :  but  if  we  have  a  q^  which  shows  heavier 
mortality  at  the  entering  ages,  and  lighter  mortality  at  the  dying 
ages,  the  values  of  Policies  will  be  smaller  than  the  values  by  the 
standard,  and  if  we  have  a  q^  which  shows  lighter  mortality  at 
the  assuring  ages  and  heavier  mortality  at  the  dying  ages  the 
values  of  Policies  will  be  greater  by  that  table  than  by  the 
standard  table.  In  the  comparisons  which  I  have  laid  before  you 
— from  the  sectional  and  the  aggregate  of  the  H^  and  from  the 
sectional  and  the  aggregate  of  the  Government  annuitants — each 
life  has  been  enrolled  and  selected  only  once,  and  each  death  has 
been  entered  only  once,  but  in  the  comparison  prepared  from  the 
sum  of  the  sectional  tables  of  the  New  combined  experience  and 
from  the  hypothetical  aggregate  table  many  lives  —  probably 
thousands  of  them — have  been  enrolled  and  selected  more  than 
once,  and  those  of  them  who  have  died  have  been  entered  as 
double,  triple  or  more  deaths.  The  essential  features  of  larger 
values  of  Policies  are  thus  present  in  an  extra  measure.  There  is 
as  it  were  a  double  dose  of  selection  and  a  heavier  degree  of 
mortality. 

The  differences  shown  in  the  following  Table  are  in  the  expected 
direction,  and  denote  larger  values  of  Policies,  but  they  do  not 
appear  to  be  so  pronounced  as  from  the  nature  of  the  tables 
might  have  been  looked  for. 
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COMPABISON  OF  KATES  OP  MORTALITY  HADE  UP  FROM  THE  SuM 

OF  THE  Select  Tables  of  the  New  Cohbiked  Experiekce. 


Ag«. 

Otdinary  <,. 
ascradiuUd. 

Bum  of  Dr.. 

Sumoffivs. 

DltTsrsDCf. 

20 

■00429 

■00360 

21 

■00409 

■00362 

22 

■00435 

■00370 

23 

■00418 

■00376 

24 

-00518 

■02209 

■00390 

■01858 

■00351 

25 

■00501 

... 

■00407 

26 

■00458 

-00428 

27 

■00491 

■00440 

28 

■00523 

■00460 

29 

■00539 

■02512 

■00488 

■02223 

00289 

30 

■00565 

■00518 

31 

■00581 

■00550 

32 

-00623 

■00583 

33 

-00655 

■00629 

34 

■00727 

■03151 

■00664 

■02944 

■00207 

35 

■00727 

-00703 

36 

■00753 

■00735 

37 

■00808 

■00761 

38 

■00814 

■00794 

39 

■00799 

■03901 

■00830 

■03823 

00078 

40 

■00884 

■00868 

41 

■00923 

■00912 

42 

■00965 

■00969 

43 

■01042 

01019 

44 

■01112 

■04926 

■01074 

■04842 

00084 

45 

■01096 

■01129 

46 

■01166 

01190 

47 

•01200 

■01250 

48 

■01341 

■01325 

49 

■01381 

■06184 

■01400 

■06294 

■06110 

fiO 

■01529 

■01490 

51 

■01536 

■01587 

... 

52 

■01660 

■01692 

B3 

■01793 

■01801 

64 

01866 

■08384 

■01933 

-08503 

■00119 
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I  shall  now  conclude  with  a  statement  of  the  very  interesting 
problem,  referred  to  in  the  course  of  the  present  paper,  that  the 
system  of  calculations  now  presented  led  up  to. 

Suppose  we  have  the  limited  experience  of  a  Fund,  and  are 
unable  to  find  a  complete  table  of  mortality  expressing  that 
experience,  and  on  which  we  are  probably  desirous  of  making  a 
valuation  of  its  liabilities.  We  may,  however,  take  any  table  we 
please,  and  so  bend  it  and  shape  it  that  it  shall  not  only  represent 
that  limited  experience,  but  may  also  show  such  a  completed 
experience  as  may  be  thought  sufficient  for  valuation  purposes. 
My  problem  is  illustrated  entirely  by  imaginary  figures.  I  have 
plenty  of  real  cases  about  me,  having  toyed  with  the  problem  for 
some  years,  and  sometimes  I  am  proud  enough  to  imagine  that  I 
know  a  good  deal  about  it ;  but  more  mature  consideration  leads 
me  to  state  that  the  more  I  work  at  it  the  less  precise  is  the 
knowledge  I  seem  to  gain.  Many  interruptions  and  the  absence  of 
some  practical  application  may  probably  have  a  good  deal  to  do 
with  that.  The  proper  solution  demands  more  than  mere  calcu- 
lation. Judgment  and  prudence  are  as  great  factors  as  figures. 
I  merely  produce  an  illustration  of  the  method. 

Imagine  a  fund  with  a  certain  limited  mortality  experience. 
The  numbers  exposed  and  the  deaths  at  each  year  of  life  have 
been  ascertained.  By  applying  any  well-known  table  of  approved 
graduation  to  the  number  exposed,  we  find  certain  numbers  of 
expected  deaths.     Let  the 

Actual  deaths  be=  14,  16, 18,  20,  22,  24,  26,  28,  30,  32. 
and  the  estimated  deaths  be=  12, 14,  17,  21,  26,  26,  26,  26,  26,  26. 
I  then  set  up  the  following  equations  : — 

Age.  Original  Equations. 

X  12^+  12j5=  14 

a:+l  28^+   14J5=   16 

a;+2  51^+  I7i?=   18 

etc.  84^+  21J5=:  20 

130^+  265=  22 
156^+  265=  24 
182^-1-  265=  26 
208^+  265=  28 
234^+  265=  30 
260^ -f  265=  32 

I  then  find,  in  the  manner  already  described,  the  most  probable 
values  of  A  and  of  5.  If  I  had  more  leisure  I  would  have 
preferred  introducing  a  third  unknown  quantity  C,  but  in  the 
meantime  two  will  be  enough.  I  now  produce  tKQ  '({<^'t\s!ASL 
eqxx&iionB  in  A  and  in  5. 
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Normal  in  A 

144^+     1445=  168 

784^+     392.5=  448 

260M+     8675=  918 

7056^+  1764.5=  1680 

16900.-^+  33805=  2860 

24336^+  40562?=  3744 

33124^+  47322?=  4732 

43264^+  54085=  5824 

54756^+  60845=  7020 

67600-^+  67605=  8320 

250565^/  +  335875= 357 1 4 


Nomud  in  B 

144-^+  1445=  168 
392^+  1965=  224 
867-^+  2895=  306 
1764--/+  4415=  420 
3380-^^+  6765=  572 
4056^+  6765=  624 
4732^+  6765=  676 
5408^+  6765=  728 
6084.'/+  6765=  780 
6760^+  6765=  833 

33587^  =  51265=5330 


The  two  equations  from  which  A  and  5  are  to  be  found  are : — 

250565^  +  335875=35714 
33587^+  51265=  5330 
from  which 


^  = 


and  5= 


35714x5126-33587x5330      4051254 


250565  X  51 26  -  (33587)2       156309621 

250565  X  5330- 35714  X  33587_  135985332 
"250565  X  5126-(33"58"7)2    "  - 156309621 


=  026918 


=  •869976 


I  now  prepare  a  table  of  Modifiers,  as  I  have  termed  them^ 

thus : — 

Modifier  of  g,  =  -895894=  A^B 
q^^^=  -921812=  2.^  +  5 
q,^,=  -947730=  3^  +  5 
3',+,=  -973648=  4^  +  5 
qx+,=  -999566=  5^+5 
j,^,=  1-025484=  6^  +  5 
g,+,  =  1-044879=  7^+5 
^,+,  =  1-064274=  8.^+5 
g,^,  =  1-083669=  9-^+5 
?«+,=1103064=10i^+5 

which  modifiers,  when  applied  to  the  g«  of  the  assumed  table  and 
re-applied  to  the  number  exposed,  will  reproduce  the  actual 
number  of  deaths;  and  a  continuation  of  the  same  stream  of 
modifiers  to  the  end  of  the  assumed  table  will  produce  a  table  of 
mortality  applicable  to  the  particular  fund,  and  which  maj  be 
adopted  for  the  valuation.  These  modifiers,  you  will  bear  in 
mind,  are  the  most  probable  of  any  other  pair  whatever.  I  have 
considered  that  this  simple  problem  may  yet  take  an  important 
stand  in  many  of  out  ».ciU\w:\«\  <i^^«*Assti^. 
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